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Which of these new words 
will give you the most zitboodle? 


Remember the good old Anglo-Saxon 
days when wig meant war? 

How about when radio was wireless? 

Every year, new words creep into our 
language, giving us greater control of 
our ever-changing world. 

In this list of recent arrivals you will 
find one new Word in particular that gives 
you power over all others. 

anfo [milit] a type of home-made explosive used for 
terrorist bombs in Ulster. 

bumblepuppy [sport] in bridge, a game played at 
random, with neither rhyme, reason nor sensible 
planning. 

cocktail [medic] 1. a barium enema. 2. castor oil. 
electronic smog [audio] non-ionising radiation - 
i.e.; radio or TV waves or radar - emitted 
into the air in such amounts as to threaten 
public health. 

FIDO [aerospace] Fog Investigation Dispersal 
Operation: a method of dispersing fog above 
airports by using the heat from petrol burners, 
fuff [tv] fake snow for wintertime effects, 
googol [science] slang for 10 to the hundredth 
power. 

humint [espionage] human intelligence: gathering 
of material by means of human bein^ - spies - 
rather than by electronic surveillance, 
kludge [computers] 1. an improvised do-it-yourself 
lash-up which may well work. 2. a factory-made 
computer which still has some (endearingly) odd 
characteristics. 



meg [finance] $1,000,000. 
nodders [TV] the interviewer s reaction shots, 
often no more than nodding at the answers his 
questions receive, which are usually filmed 
after the actual interview and edited into the 
tape prior to transmission, 
nuplex [industry] a complex of manufacturers all 
of whom use nuclear power within their factories 
or plants. 

nybble [computers] half a byte or four bits, 
operant conditioning [business] the persuading 
of ones workforce to do what you wish them 
to do - often by providing incentive schemes, 
productivity bonuses, etc. 
psychic income [econ] 1. aka: psychic compensation: 
the non-monetary and non-material satisfactions 
that ideally accompany an economic or work 
activity. 2. the non-measurable mental and 
emotional satisfaction a consumer gleans from 
an item or a service that he/she purchases, 
quasimodo [sport] in surfing, riding a surfboard 
in a crouched position; from the posture of the 
fictional ‘Hunchback of Notre Dame in Victor 
Hugo’s Nptt'e Dame de Paris (1831). 
rep-tile [maths] aka: reptile: two-dimensional 
figures of which two or more can be grouped 
together to make larger scale models of 
themselves. 

soup [science] the waste products of a chemical 
process. 

Space gun [aerospace] a hand-held instrument that 
propels the astronaut while he is working outside 
the capsule. 











vidkids [entertain] youthful addicts of computerised 
arcade video games. 

wargasm n [milit] a crisis that could lead to the 
outbreak of a war; the war that followed such a 
crisis: in both cases the image is of an escalating 
compulsion towards conflict that takes over from 
sense and restraint and must reach its nuclear 
climax. 

white hole [science] a hypothetical source of matter 
or energy, posited as the other ends' of black 
holes and as such expelling all the matter and 
energy. 

wormhole [science] a hypothetical passageway in 
space that connects a black hole and a white hole, 
yumpsville n [movies] the unsophisticated rural 
and smalhtown audience whose favourite films 
mix sex and violence and keep the dialogue and 
intellectual stimulus down to a minimum, 
zithoodle [fcwsiness] power. (seeH^ Microsoft 
Word} 

New Microsoft Word 3*0 [for the Macintosh] 
is the last vs^rd in document processing. 

You could say its the new Word for Power: 

It is already acclaimed as the most powerful vs^rd 
processing program on any personal computer. 

It is also the fastest. 

Of course within the friendly graphic 
environment of your Macintosh, new Microsoft 
Word is an eminently simple program to fully 
exploit and explore. 

It gives you the power to create and produce 
professional documents to a phenomenal desktop 
publishing standard. 

One truly potent feature is integrated outlining 
which allows you to ‘forainstorm” your thoughts 
before fiUing in all the details. 

You then juggle entire sections of a document 
by merely shuffling headings as they appear in 
your index. 

To save valuable time, you can now preview 


Organisation 
Address . .. 


Postcode Telephone .. . 


* Definitions from A ikiionary of jargon by Jonathon Green. (Except for zithoodle. We invented one great hew Word so why not another?) 


the look of the whole page layout before printing. 

Imagine side-by-side paragraphs which you 
create and edit on the screen (rather than with scissors 
and glue), snaking columns, automatic hyphenation, 
glossaries, even mixed graphics and text either within 
the same paragraph or side-by-side. 

All with hghtning speed. 

You will especially notice vast improvements in 
scrolhng and saving speed, regardless of the length 
of document Plus, new Microsoft Word will help you 
out with the spelling of 80,000 vs?ords. (Naturally 
you can add new vs?ords to the list, especially 
newspaper-fresh new words, with a single keystroke.) 

What's more, new Microsoft Word allows you 
to communicate [indeed, co-exist] with other 
computers and other programs. Need more vs?ords? 

Why not call Microsoft now on (02) 452 5088 
or toll-free on 008 226 850. 

(Existing users of Microsoft Word for the 
Macintosh may upgrade for a modest fee.) 

Otherwise pounce on your copy of new 
Microsoft Word at your nearest Microsoft dealer. 

We know you'll find it a humungous success. 

H/HcmsoA' 

W_0RPM-_ 

For more tantalising vs?ords on the world's most 
powerful new Word, please send to Microsoft, 
Freepost 3, Forestville, New South Wales 2087. 

Name . . 
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NEWSPRINT 



It’s been a busy time in the US lately — 
with Comdex, the Consumer Electronics 
Show and a conference on neural-network 
computers. APC’s reporters summarise 
these events. 


PC Excel preview 



Early versions of Microsoft’s 
forthcoming Excel spread- 
sheet for the PC feature bit¬ 
mapped graphics and a raft 
of features not found in 
Lotus 1-2-3. 

Excel, examined last 
month by APC ’s US cor¬ 
respondents, is an in¬ 
tegrated software package 
for the IBM PC/AT and com¬ 
patibles and the PS/2 
Models 50, 60 and 80. The 
program combines spread¬ 
sheet, database and graph¬ 
ing modules and requires 
Windows 2.0. A Microsoft 
spokesman declined to com¬ 
ment on the product. 

Designed for the 80286 
and 80386-based computers 
equipped with EGA or better 
display adaptors and a hard 
disk, PC Excel and Win¬ 
dows 2.0 currently require 
2Mbytes of memory, due in 
part to some 50k of debug¬ 
ging code. Once the 
program’s code is optimised 
and the debuggers are 
removed, DOS 3.x, the 
graphics environment and 
the program are expected to 
fit within 1 Mbyte of memory, 
sources within Microsoft said. 

Because of these hefty 
minimum hardware require¬ 
ments, fewer than 5 per 
cent of the microcomputers 
currently sitting on corporate 
desktops have the horse¬ 
power to run the program, 
according to Dataquest. 

Microsoft Excel for the PC 
owes much of its flexibility to 
Windows 2.0, which allows 
users to overlay multiple 
worksheets on-screen. In ad¬ 


dition, the Windows inter¬ 
face allows users to cut and 
paste information — includ¬ 
ing bit-mapped charts and 
graphs — to and from Win¬ 
dows Write and other Win- 
dows-specificapplications. 

Lotus users whose PCs 
are capable of running the 
new program can easily 
move their data into Excel. 
The program automatically 
opens worksheets and con¬ 
verts the information, includ¬ 
ing macros, into a com¬ 
patible format. Worksheets 
created on the Macintosh 
version of Excel can also be 
read by the PC product. 

Another important feature 
from the Mac version of 
Excel that is expected in the 
PC version is the ability to 
link information in multiple 
spreadsheets. Enhanced by 
a Window 2.0 feature. 
Dynamic Data Exchange, it 
could be possible for some 
users — such as stock¬ 
brokers or analysts — to 
create worksheets contain¬ 
ing real-time values ob¬ 
tained from on-line or other 
information services. 

With Excel for the PC, 
Microsoft has implemented 
a number of features 
pioneered on its line of 
Macintosh products, such as 
the ability to choose be¬ 
tween short and long menus 
by pointing and clicking on a 
selection in the program’s 
menu bar. 

Both Excel and the new ver¬ 
sion of Windows can be used 
with mouse pointing devices 
or keyboard commands. 


The ability to save informa¬ 
tion in a variety of formats, 
including Microsoft’s SYLK 
format, Lotus .WKS and 
.WK1 formats, Ashton¬ 
Tate’s .DBF, Excel’s own 
XL, as well as .DIF and 
ASCII, is provided in the 
program under a ‘Save As’ 
function. 

Excel’s worksheet — 256 
rows by 16,384 columns — 
are about twice as large as 
worksheets in Lotus 1-2-3 
release 2.01. A microcom¬ 
puter with sufficient memory 
would allow the creation of 
PC Excel worksheets with 
more than 4 million cells. 

Excel also differs from 1-2- 
3 in the way it stores and 
displays macros. 1-2-3 
stores macros within 
worksheets. Excel, on the 
other hand, has two types of 
worksheets — one for 
spreadsheets and one for 
macros. 

Macro worksheets can con¬ 
tain multiple entries and can 
be organised according to 


specific applications by 
users. For example, a real 
estate agent might put 
together a set of mortgage 
macros and a set of normal 
business-operation macros, 
and store them in separate 
worksheets. 

Because Excel for the PC 
generates bit-mapped 
graphics, it is possible to 
use multiple fonts of dif¬ 
ferent sizes in its 
worksheets, database and 
its charting modules. 

The program also allows 
users to colour-stripe rows 
and columns or code in¬ 
dividual cells, allowing 
users, for example, to build 
spreadsheets where nega¬ 
tive numbers appear in red 
and positive numbers ap¬ 
pear in black. 

While the price of PC 
Excel has not been set, sour¬ 
ces within Microsoft expect 
it to be comparable to Lotus 
1 -2-3, which retails for $970. 

Some sources said it is 
likely that Microsoft will 
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NEWSPRINT 



IDEAssociates has released its IDEAcomm 5251 MC 
board providing 5251 terminal emulation and com¬ 
munications between IBM PS/2 series machines and Sys¬ 
tem 3X hosts. The board supports the new Micro Chan¬ 
nel and hence will run on the Model 50, 60 or 80 PS/2. 

The IDEAcomm makes heavy use of surface mount 
technology, placing it alongside IBM, Compaq and 
Apple. IDEAssociates claims that surface mount is es¬ 
sential to meet the Micro Channel physical require¬ 
ments. 

The board supports a wide range of IBM and third- 
party communications programs including File Support 
Utility, File Transfer Utility, Omnilink and DecisionLink. 
Emulation of the IBM 5219 printer is also provided. The 
5251 model 11, 5291 model 1 or 2, and 5259 model 1 ter¬ 
minals may be emulated through configuration options. 

The 5251 MC is priced at $2200 and is available im¬ 
mediately through IDEAssociates, on (02) 959 4554. 


bundle Windows 2.0 with 
Excel when it is released, 
possibly within the next 
three months. 

Apple readies 
multi-tasking for 
Mac 

Apple is putting the finishing 
touches on an extension to 
its Macintosh operating sys¬ 
tem that will allow users to 
run several Mac and DOS 
programs concurrently, ac¬ 
cording to industry analysts 
and Apple sources. 

The multi-tasking exten¬ 
sion, code-named Juggler 
but expected to be called 
MultiFinder, is designed for 
Apple’s current line of Macin¬ 
toshes, the SE and 11. The 
module will be released 
along with a new version of 
the Mac’s operating 
software, called Finder 6.0, 
sources said. Juggler will 
not run with earlier Finder 
versions. 

Juggler and Finder 6.0 will 
for the first time allow multi¬ 
tasking of Mac and MS- 
DOS applications on the 
Mac SE and 11 when 
equipped with AST 
Research’s 8086 or 80286- 
based coprocessor cards, 
according to sources close 
to AST. 

In addition, providing that 
an application program is 
rewritten to support Juggler 
(a task developers said is 
relatively easy), the new 
operating system will allow 
one program to update infor¬ 
mation in another. 

For example, data from a 
DOS program running under 
the control of the DOS 
coprocessor card could up¬ 
date a Macintosh graphics 
program running in a ses¬ 
sion under the Macintosh’s 
own processor. 

The availability of a multi¬ 
tasking operating system for 
the Macintosh — particularly 
one that works with Apple’s 
top-of-the-line Mac 11 and 
runs DOS applications — 
could significantly increase 
corporate Mac sales, said 
Peter Teige, an industry 
analyst for market-re- 


searcher Dataquest. 

“The availability of Apple’s 
multi-tasking operating sys¬ 
tem not only increases the 
Macintosh’s functionality, it 
could also help to heighten 
the perception among many 
corporate users that Apple 
is a technological leader,’’ 
Mr Teige said. 

An Apple spokesman 
declined to comment on the 
report. 

Finder 6.0 and the multi¬ 
tasking extension could be 
announced as early as 
August but are not likely to 
be shipped until early Oc¬ 
tober, the sources said. 
Even so, a 1987 release 
would beat OS/2, Microsoft 
and IBM’s announced multi¬ 
tasking operating system, to 
market by many months. 

The current test version of 
Juggler and Finder 6.0 - 


distributed to software and 
hardware developers in 
early June — contains more 
than 170k of software code. 
Of that. Juggler represents 
about 40k. 

Finder 6.0 will include a 
memory map to help users 
keep track of how much 
memory Juggler and their 
programs are using, said 
Apple sources. 

The multi-tasking exten¬ 
sion for the new operating 
system can be attached or 
detached as needed, using 
installation software supplied 
by Apple, sources said. 

Demonstrated by Apple offi¬ 
cials to Macintosh 
developers at an Apple-spon¬ 
sored seminar earlier this 
year, Juggler is a replace¬ 
ment for Switcher, a public- 
domain program. 

Switcher allows Macintosh 


users to partition memory 
into segments, then 
suspend one program in 
order to work on another. 

But, unlike Switcher, which 
allows only one program to 
be on screen at a time. Jug¬ 
gler allows users to have 
multiple programs running 
simultaneously in on-screen 
windows. 

Bill Steinberg, a technician 
who has seen Juggler, said 
he believes it’s a logical ex¬ 
tension to the Mac’s operat¬ 
ing system and is an ‘evolu¬ 
tionary’ step above Switcher. 

But because the version of 
Juggler he saw was incom¬ 
plete, he said, “It’s still too 
early to pass judgment 
about the program’s effec¬ 
tiveness.’’ 

GEM will gain 

multi-tasking 

ability 

Digital Research (DRI) is ex¬ 
pected late this year to intro¬ 
duce a version of its GEM 
graphics environment that 
will let users run multiple 
programs simultaneously, ac¬ 
cording to sources close to 
the company. 

Frank Iveson, DRI’s vice 
president of worldwide 
marketing, declined to com¬ 
ment on the reports. But he 
conceded that DRI is ‘inter¬ 
ested’ in bringing together 
GEM and the company’s 
operating systems for the 
80386 microprocessor — 
Concurrent DOS 386 and 
FLEX OS 386 — both of 
which feature multi-tasking 
and multi-user capabilities. 

Sources close to DRI said 
there is much more than in¬ 
terest in the works, and DRI 
is well along in its develop¬ 
ment efforts for true multi¬ 
tasking version of GEM and 
that the product is likely to 
be delivered sometime late 
in the fourth quarter of this 
year. 

When it is delivered, sour¬ 
ces said, Concurrent GEM 
will let users simultaneously 
run multiple applications 
such as word processors, 
desktoppublishing 
programs, spreadsheets. 
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NEWSPRINT 



Export dollars.Thats what it’s all about. Wellj that and 
meeting government offset commitments. 

Anyway, as we all know, the IBM Wangaratta factory is 
now busily rolling PS/2s off the end of the production 
line. And with all those PS/2s flooding into the interna¬ 
tional market, what do us here in Australia do for 
machines? We import them, that’s what. 

Recently, TNT filled an entire 747 full of 3000 PS/2s and 
other components, manufactured in Boca Raton, Florida, 
and destined for Sydney. The shipment comprised 38 
containers totalling more than 80,000 kgs, and took only 
two hours to unload. Unless the Wangaratta facility can 
pump out 1500 PCs per hour, it looks like we have a 
balance of trade problem. 


and presentation graphics 
programs. 

Still underdevelopment, 
the new version of GEM dif¬ 
fers from the approach 
taken by other vendors, 
such as Microsoft with its 
Windows, where the environ¬ 
ment is directly tied to a con¬ 
trol program. DRTs im¬ 
plementation will be 
designed to work as a shell 
for its own ’286 or ’386 multi¬ 
tasking operating systems 
as well as Microsoft’s OS/2, 
sources said. 

The new version of GEM 
is expected to require a 
greater hardware investment 
than DRI’s existing graphics 
environment. Concurrent 
GEM is expected to require 
either a ’286 or ’386-based 
computer with a hard disk. 
Video Graphics Array (VGA)- 
compatible display adaptor, 
and at least 1 Mbyte of 
memory. 

DRI could find some dif¬ 
ficulty in marketing its new 
version of GEM, which will 
compete for desktops with 
IBM’s OS/2 with the 
Presentation Manager, said 
a spokesman for the 
market research firm 
InfoCorp in California. “But 
the longer it takes 
Microsoft to deliver OS/2, 
the greater the chances of 
DRI’s success are.” 

Electronic 
dictionary, 
thesaurus, 
dBase search 

Proximity Technologies, a 
longtime supplier of com¬ 
puter-based linguistic tech¬ 
nology, recently introduced 
exclusive versions of Mer- 
riam-Webster’s thesaurus 
and dictionary for PC users. 

The firm has also brought 
out a program that lets 
users perform free-form 
searches for information that 
resides in Ashton-Tate 
dBase files. 

The new programs are 
part of Proximity’s effort to 
introduce a range of lan¬ 
guage-skills tools that will 
eventually include a gram- 
mar-checking package and 


a multi-lingual version of the 
thesaurus, according to Roy 
Semplenski, the company’s 
vice president of marketing. 

Proximity’s Webster 
Electronic Dictionary 
provides full definitions for 
80,000 words, Mr 
Semplenski said. The 
memory-resident package, 
slated for delivery in Septem¬ 
ber, lets PC users look up 
the definitions of words on¬ 
line while they are working 
in a particular word proces¬ 
sor, he said. 

The dictionary, priced at 
$US89.95, requires a PC 
with a hard disk drive and 
80k of memory. 

Proximity’s new Webster 
EiectronicThesaurus 
program, also a memory 
resident package, incor¬ 
porates 470,000 synonym 
responses for 40,000 entry 
points, or look-up words. 

The thesaurus — which com¬ 
petes with similar offerings 
from Borland, Reference 
Software and Microlytics — 


provides a larger word base 
and allows users to get the 
proper inflection for each 
synonym requested, Mr 
Semplenski claimed. 

The Proximity thesaurus 
also provides the proper 
word tense based on the in¬ 
flection requested by the 
user. The $US89.95 
program works with 29 word 
processors and requires 80k 
of memory. 

Friendly Finder, the third 
program unveiled by 
Proximity, is a software im¬ 
plementation of its search 
technology that lets users 
query dBase files for infor¬ 
mation even if they can’t 
recall the exact name of the 
file. 

Friendly Finder’s search 
technology was previously 
implemented in hardware 
and was sold to select 
OEMs, Mr Semplenski said. 
This program will be avail¬ 
able in mid-August for 
$US89.95. All three 
programs will be available 


from select US computer 
dealers. 

APC knows of no 
Australian distributor for 
Proximity products, but 
users of many popular word 
processors will have used 
the firm’s dictionary, as 
Proximity has sold it to 
major software developers 
for use in spell checkers. 

Proximity Technologies is 
a private company that 
specialises in linguistic 
products for both users and 
computer makers. The firm 
is located at 3511 N.E. 22nd 
Ave, Fort Lauderdale, Fla. 
33308 (305) 566 3511. 

Add-in merges 
dBase files with 
1-2-3 data 

A new Lotus 1 -2-3 add-in 
program from PC Publishing 
enables 1-2-3 users to 
query dBase files from their 
spreadsheets. 

Called Deja!, the package 
is targeted to users of both 
1 -2-3 and dBase who want 
to merge dBase information 
with 1-2-3 worksheet data 
without having to leave 
either program, said Isaac 
Assayag, president of PC 
Publishing, 

The program requires 
Lotus 1-2-3 release 2.0 or 
higher to operate. 

Deja! is built using a com¬ 
patible version of the 1 -2-3 
add-in tool kit so users can 
access the software by a 
function key without leaving 
the worksheet environment, 
Mr Assayag explained. 
However, unlike most 1-2-3 
add-in programs, Deja was 
written using an add-in tool 
kit designed by PC Publish¬ 
ing instead of the one of¬ 
fered directly by Lotus. 

“Before developing any 
add-in program, we decided 
to create our own add-in 
tool kit and to write it in C 
language,” Mr Assayag 
said. “This gave us the 
ability to write Deja! in C 
using the power and 
flexibility of this language.” 

PC Publishing also plans 
to offer the C version of the 
tool kit, which is not en- 
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WE'RE JUST IN TIMEI 



• Controller cards & chip sets to suit XT/AT, SCSI and ESDI 

COMMUNICATION PRODUCTS 

• Data Security, packet switching and Starlan 

'We back you up" 

• Streaming Cartridge Tape Drives 

• 5.25" and 3.5" form faaor 

• 0-125 Mbyte with XT/AT, SCSI and QIC 02 interface 


• Winchester Disk Drives 

• 5.25" and 3.5" form faaor 

• Up to 110 Mbytes formatted 

Wcwr 40 Mbyte 5.25" half height, 3650 fast stepper and 3053 voice coil. 

Mini Floppy Disk Drives 

• 5.25" and 3.5" Form Factor 

« 500 Kbyte — 2.0 Mbytes unformatted 

Ntwi • 3.5" F354L (1.0 Mbyte) 5V single supply CMOS 

• 3.5" F357 (1.0 and 2.0 Mbyte) switchable 

• 3.5" F354EI (complete with 5.25" mounting hardware) 

Due October — Chinon optical scanner 

• XT/AT/PS2 Chip Sets 

# CGA/EGA Cards 

MOTE; NEW PRODUCT RELEASE DATES ARE SUBJECT TO VARIATIOM 


For further information contact: J.l.T. (^KUS f RyVLI./V) PTVC LTD. 



Sydney: (02) 938 4399 Adelaide: (08) 373 0254 


Melbourne: (03) 720 1333 
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/ freely forecast a fight over 
the office Amiga in a month 
or so, for use as a word 
processing tool. 

This is a complete turn¬ 
around from my opinion of 
only a month ago, when I 
didn't know that the Word 
Perfect Corporation was 
about to produce Word Per¬ 
fect for the Amiga; and 
would have said that the 
Amiga couldn’t be taken 
seriously because it lacked 
a useful word processor. 

It now has the best word 
processor in the world. 

Oddly enough, this same 
month also produced 
another breakthrough: VIP 
Professional, a Lotus 1-2-3 
compatible spreadsheet for the Amiga. Combined, the 
two might start serious buying of the Commodore 
machine for the first time. 

Word Perfect has (in its normal IBM PC form) only 
one overriding disqualification for the title of Best 
Word Processor In The World its crazy command 
format. 

There's no need to try to explain what I mean by 
'crazy'. The program would be unusable if it didn't 
come with a little plastic template that you fit onto 
your function keys, to remind you which button to 
push. And if you hit function key three, twice, you see 
the same Info on screen. Apart from those aids, it real¬ 
ly is hard to learn. 

On the Amiga, the need for all this disappears, and 
you have the ability to use the mouse and pull-down 
windows for all functions. 

I played with an early copy at Comdex in Atlanta, and 
it really is intuitive. 


There are people who still 
argue that a mouse isn't 
ideal for editing. Most of 
them have never used a 
properly designed mouse in¬ 
terface, and of the few who 
have, they have been work¬ 
ing on an old Macintosh 
which actually forced you 
to use the mouse, even if 
alt you wanted to do was 
move back one word. 

That's not true on the 
Amiga Word Perfect, where 
the mouse is very well 
designed but the cursor 
keys and extended cursor 
keys are all available. 

Best of all, if you actually 
have learned Word Perfect 
commands, they are stilt 
there in all their esoteric glory; and when a beginner 
gets stuck, an expert will be able to say: 'Newspaper 
columns? Oh, easy: press function key seven with the 
ALT key, then select 4 from the menu, then go to func¬ 
tion key eight with the Alt key, and select a new head¬ 
ing 

And it will all work even if the beginner is working on 
an Amiga, and the expert trained on an IBM PC. 

Sourceware expects the product for around $695 and 
I warmly urge Amiga buyers to obtain a copy, sight un¬ 
seen, immediately. 

The spreadsheet is something I have no first-hand ex¬ 
perience of, but Amiga specialist publications have 
praised it It is available through a Canadian oufit, ISO 
Marketing, 2651 John Streets Unit 3, Markham, Ontario, 
Canada L3R 2W5, tel: (416) 479 1880. VIP Professional 
is said to run all Lotus macros and worksheets un¬ 
changed. 

Guy Kewney 



dorsed by Lotus, as a 
separate product in August. 

Once loaded into memory, 
Deja! allows 1 -2-3 users to 
browse, modify and update 
dBase records from 1-2-3, 
then transfer them to the 
worksheet to do financial 
analysis. 

Deja! has a user interface ' 
that resembles 1-2-3, and it 
is fully compatible with 1 -2- 
3’s macro language. In addi¬ 
tion, the program adds 11 
new functions to 1-2-3 that 
allow users to directly ac¬ 
cess data from the database 
with a worksheet cell for¬ 
mula. 

Deja! is available now in 
the US at an introductory 
price of $US99.95. After 
August 31, the package will 
sell for $US129.95. 

PC Publishing is a small. 


start-up company specialis¬ 
ing in Lotus after-market 
products. 

It is located at 1801 Ave of 
the Stars, #507, Los An¬ 
geles, Calif 90067 (800) 634 
4555. 

The instruction 
that went away 

The new Acorn Archimedes 
is ‘the fastest micro in the 
world’, according to Acorn, it 
uses a reduced instruction 
set computer, the Acorn 
Rise Machine (ARM) as its 
central processor, and costs 
$3500 (upwards). 

There are two important 
que.stions about the ARM: 
first, why did Acorn do it; 
and second, how? If 
Hewlett-Packard, IBM and 
Texas Instruments have all 


worked hard on RISC 
machines, why has Acorn 
produced the fastest 
machine in the world? The 
‘why’ is easily dealt with. 

If you wanted an easy il¬ 
lustration of what the ad¬ 
vantages of RISC technol¬ 
ogy are, the incident of 
the intermittent Instruction 
on the Intel 80386 would 
have been exactly what 
you would have invented. 

The Intel 80386 is the 
most powerful general pur¬ 
pose micro in the PC family, 
amazingly fast, with a 
wealth of different machine 
code instructions all doing 
an amazing number of dif¬ 
ferent things on an amazing 
amount of data. 

Some time last year, it be¬ 
came apparent that, on 
some chips, at certain 


temperatures and under cer¬ 
tain circumstances, the in¬ 
struction which takes two 32- 
bit binary numbers and multi¬ 
plies them would yield errors. 

What is more interesting, 
however, is the fact that 
these chips had been emerg¬ 
ing from the Intel production 
line since the end of 1986. 
and being plugged into com¬ 
puters, and used, without 
any programs ever reporting 
sick. 

The operating system 
doesn’t use that instruc¬ 
tion, nor do we know of 
any applications programs 
which use it,’ commented 
someone at Intel. The com¬ 
pany is offering to ex¬ 
change provable faulty 
chips for working ones. It 
is also hoping to produce 
a program guaranteed to 
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The-less 
I chips on the 
I board the 
better. 

28% less 
will do nicely. 


Higher resolution means 
sharper characters. 

More brilliant colors. 
And more information 
on the screen. 



If you count the pixels, you should come up with 640 by 480. And 752 by 410. 


HcwId dioose an BGAcaid 

First and foremost, look for high resolution. At least 37% higher than “standard” EGA. 

Like the resolution you get with the new VEGA Deluxe™ card. (Remember, though, 
for more than 640 x 350, youTl need a Multi-S 5 mc*or equivalent monitor.) 

Next, look for 100% compatibility with every other video standard: EGA, CGA, 

Hercules and MDA. As well as an autoselect capability when used 
with compatible monitors. 

Naturally, the card should include high-resolution drivers for 
Microsoft Windows, Lotus (with 120 columns and 43 lines), for 
1-2-3 and S 5 miphony. And software support from packages like 
AutoCAD, Windows, GEM, Dr. Halo, EASYCAD, EGA Paint, 

In A*\^sion, Windows Draw and Windows Graph. And, of course, 
a full two year warranty. All of which 
you get with the VEGA Deluxe. 4 y/ 

In fact, with over 200,000 EGA boards already VT TYF C^j /^ F VF NT 
shipped, the VEGA Deluxe makes choosing easy. '' ^ w yff o v ilim 

Just contact your distributor listed below. We make a cleardijference. 



Make sure you choose a short card. 
Like the VEGA Deluxe. 


Tech Pacific Pty Ltd: 119 Ferrars Street, South Melbourne, Vic 3205. Tel: (03) 690 9055, Fax: (03) 690 8283 • Sydney, Tel: (02) 319 2622 • Wellington (NZ), Tel: (4) 736820 
Difflension Graphics Pty Ltd: 201 Miller Street, North Sydney, NSW 2060. Telephone: (02) 929 5855, Telex: AA25693 • Melbourne, Telephone: (03) 51 3353 

High resolutio,im(K.^re(iuireTTL color monitors capable of 25 KHZ and 29.4 KHZ,TVademarks: VEGA DeIuxe-VideoSevenInc.,Henniles-Hercule8Computer'Ifechnology.MultiSync-NECHomeElectrDnic8(USA)Inc.,EASyCAD-Evolution 
Computing, EGA Pbint-RixSoftWorks Inc.,GEM-Digital Research Corp., Dr.Halo-Media Cybernetics,In*A-Vision,Window8 Draw. Windows Graph-Mictpgiafe Inc.;R^tered trademarks: IBM-International Business MachinesCorp.,™eo 
Seven—Woeo Seven Inc., Lotus 1-2-3. Symphony - Lotus Development Corpi, Microsoft—Microsoft Corp. Video Seven reserves the right to change specifications without notice. 
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It anyone else offers me a flickering pair of glasses 
with LCD lenses and says Hey, three-deer they can 
expect me to be abusive. 

Unless, of course, they have a three-dee joystick to 
go with it 

Seldom have I seen a more potent invitation to an 
epileptic fit, than to have first one eye, then the other, 
bianked off as two 3D images flash onscreen. 

Not only is the illusion painful, it is pointless — or 
at least it has been up until the arrival of the Soniture 
'Space Pen\ 

This is a three-dimensional light pen. It not only 
knows how high or iow your hand is, but how far 
away from the screen. 

The technique for operating it is ultrasonic. The 
device plugs Into a normal joystick port on almost 
any micro, but looks unlike anything you’ve ever 
seen. The light pen part looks familiar enough, but 
the bit that tracks the movement of the pen tip is not. 

More than anything, the Space Pen looks like a pair 
of laundry tongs. In black plastic. With wires coming 
out. 

According to Paul Tyrrell, maverick sponsor of new 
computing ideas, the electronics are cheap, the plas¬ 
tic is cheap, and it is at least feasible — if he can get 
someone iike Hasbro to buy the idea, to sett it with a 
special video game or a 3D CAD package. 

Tyrrell has hit the headlines before. Last time it was 
with an electronic publishing idea which turned out 
to be more bother than it was worth. He was persist¬ 
ing with the refinement of that idea, but the idea of 
the Space Pen interrupted and overtook it. 

'We can detect movement in a six-foot cube, with an 
accuracy of point one of an inch in the X and Y direc¬ 
tions (up/down and ieft/right) or point one in the Z 
axis (in/out) — and we sample the position ultrasoni- 
cally sixty times a second. ’ 

TyrrelTs machine is available already, and there are 
a few programs which can actually use it I’m afraid I 
didn’t get a chance to see one working at the CES, 
but you can contact him in Campbell, California, on 
(408)866 4616. 

Tm looking forward to a new generation of video 
games — and not just 3-D Breakout, either. Maybe 
even a new kind of flight simulator... 

GuyKewney 


use the instructions in a 
way that will cause the 
error, if the chip is faulty. 

Today, companies which 
sell machines using the 
chip, say that Intel is pulling 
enough good ones out of 
the batch and there appears 
to be no problem. 

This is precisely the 
problem with a ‘CISC — 
complex instruction set com¬ 
puter' which made theorists 
suggest looking at RISC —' 
reduced instruction set com¬ 
puter-technology. 

On the rare occasions 
that you really do need a 
32-bit multiply instruction, 
you create it with a se¬ 
quence of ultra-fast 32-bit 
adds. The rest of the 
time, you’ve just wasted 
valuable silicon. 

it isn’t just the operating 
system and the software 
which don’t use all these 
magical instructions that the 
designers of the Intel 80386 
or the Motorola 68020, or 
the Natsemi 32032, or the 
Zilog Z8000, or any other 
mega-chip, might provide. 

Compilers don’t use them, 
either, because it is almost 
impossible to produce a 
compiler intelligent enough 
to know when to select the 
most complex version of the 
memory shift instruction, in 
place of a choice of several 
simpler ones which might 
work slower. The result is 
that large areas of a CISC 
chip are simply never used, 
and could be used to 
provide much faster opera¬ 
tion on simpler instructions, 
instead. 

in the US, Sun has just 
abandoned the Motorola 
68000 family for its own 90- 
instruction RISC chip, giving 
it more than twice the power 
of its previous 68020-based 
workstation — a machine 
using this chip was due out 
this month. 

In launching the Ar¬ 
chimedes, Acorn claimed 
that it would run BBC Basic 
programs 28 times faster 
than the original BBC Micro. 

Acorn’s boast, in com¬ 
parison with the Inmos 
Transputer, however, is one 
which perhaps isn’t clear. 1 


think it stands up — for the 
moment. 

In terms of value for 
money, the Transputer is 


still way behind the ARM if 
you take a one-chip 
machine built around each, 
on price alone, especially 


since you can’t actually buy 
a Transputer-based stan¬ 
dalone system. 

But what makes it special 
is something that Acorn is 
now vaguely promising to in¬ 
clude in a future ARM: paral¬ 
lel processing. A machine 
containing two Transputers 
is practically twice as power¬ 
ful as a machine with one. 
I’ve seen a machine with 
300 Transputers, and it 
makes a Cray look like a toy. 

At the moment, however, 
the price of an ARM chip 
set, including graphics 
processors and sound gener¬ 
ators, is under $70, where 
the Transputer on its own 
costs over four times as 
much. So in terms of work¬ 
ing systems which will soon 
be available in shops for 
under $5000, the ARM- 
based Archimedes is, I’m 
quite sure, the fastest 
machine in the world. 

Acorn rates it at four mil¬ 
lion instructions per second 
(MIPS), and the instructions 
we are counting are not the 
little ARM instructions, but 
the equivalent of the instruc¬ 
tions of a DEC VAX 11/750, 
the company says. 

Guy Kewney 

How to destroy 
your hard disk 
in one easy 
iesson 

Regular readers will remem¬ 
ber that the Speed disk 
program in the new version 
of the Norton Utilities 
{APC, July) managed to 
destroy a hard disk. Since 
then, several readers have 
told us that they have had 
the same problem. For¬ 
tunately, the problem has 
been tracked down. Nor¬ 
ton’s Speed Disk will not 
work with memory-resident 
programs installed, even if 
they are dormant. To be 
safe, you should even 
remove things like mouse 
drivers before running the 
program. 

The problem appears to be 
that the program needs a lot 
of memory for intermediate 
storage, and blithely as- 
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HowtobuMa 
design studiQ 

a type house 

and aprint shop 

onyourdesk. 




If )ou’re in chaise of pro¬ 
ducing your companys newsletters, 
flyers, forms and manuals, wed 
like to give you something: 

Our sympathy 
Because we understand the 
pressure of getting a newsletter out 
while it’s still news. The frustration 
of having a manual with more 
type bills than pages. The panic of 
revising a presentation ten min¬ 
utes before you present. 

Sympathy, of course, woiit 
solve your problems. But we have 
something that will. Our Desktop 
Publishing Plus .system. 

The whole idea of Desktop 


Publishing Plus is based on the And you’ll save money, 

concept of desktop publishing, a because of all the monstrous type 
category we virtually invented. bills you wont be paying. 

That concept being, when you Desktop Publishing Plus 
need typesetting 
and production 
work done, you 
don’t need to run 
to outside vendors 
anymore You 
can just mn to 
your desk. 

Which will save you time actually consists of two pluses, 
because you can create, revise and. Our Macintosh Plus computer 
in many cases, produce mechani- and our LaserWriter Plus printer, 
cals wifliout going back and forth The Macintosh Plus is the 
to type shops all day. most poweiiul personal computer 


ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijkimnopqrstuvwxyz 

ABCDEFGHIJKLM\OP9RSTUVWXYZ 
abcdefghijklmnopqrstu\*\\’x\’z nc i 

ABCDEFGHUKLMNOF^TUVWXYZ 
sdxxtefghijklmnopqrstuvwxyz 


Ikw tin- ihik Jck fS M ih ww? fjiwfrf*/ 

Hnw ;w Oi firms -i ptmlln 'Jiiptmi. 


For an authorised Apple dealer near you, outside Sydney call toll-free (008) ^221555. In Sydney, call 908 9088. 






















we’ve ever built. Its Motorola 68000 
microprocessor and lull megabyte 
of memory allow you to mn power¬ 
ful graphic and page design soft¬ 
ware programs. As well as powerful 
word processing, spreadsheet, data¬ 
base, and other business programs. 

And its point-and-click mouse 
technology makes it easier to use 
than Letraset. So you can spend 
more time doing work instead of 
learning how to get the computer 
to work. 

The LaserWriter Plus printer 
has the same 68000 microprocessor 
that’s in the Macintosh Plus. Not 
to mention a hefty 1.5 megabyte of 
memory and a megabyte of ROM. 

And inside its ROM is 
PostScript, the page description 
language that is quickly becoming 
the industry standard. 

Tfanslated, 
this means the 
LaseiWriter 
Plus can cover 
an entire page 
with virtually 
any combina¬ 
tion of near 




The crisp loddng "'A' was done on a 
LaserWriter Plus. TheJuzzy one was done on 
a standard dot matrix printer. 


PageMaker from Aldus 

of different type styles and hun¬ 
dreds of sizes fi’om its 11 built-in 
typeface families. These families 
being Helvetica, 
Helvetica 
Narrow, Times, 
Palatino, ITC 
Mnt Garde 
Gothic, ITC 
Bookman, New 
Century School¬ 
book, ITC Zapf 
Chancery, ITC 



typeset quality 
text and high 

resolution graphics. Zapf Dingbats, Courier and 

PostScript also allows the Symbol. And more families are 

LaseiWriter Plus to generate dozens becoming available all the time. 

These wetvproduced with nothing more than a Macintosh Plus, a LaserWriter Plus, andsojiimre 
like Aldus Pagemakcw Microsofrs Word and Excel, and our own MacDraw and MacPaint 



Word from Microsoft 

All of which means, you can 
now generate professional quality 
manuals, reports, presentations 
and overheads faster than you can 
say“you can now generate pro¬ 
fessional quality manuals, reports, 
presentations and overheads.” 

And if you decide you need 
commercial typeset quality print¬ 
ing, the Macintosh Plus can easily 
hook up to larger PostScript com¬ 
patible typesetting machines like 
a Linotype Linotronic 100 or 300. 

So visit your authorised 
y^ple dealer. 

And start making plans to 
build a design studio, a type house 
and a print shop on your desk. 

But dorit expect to have a 
ground-breaking ceremony in 
your office. 

Just expect to break some new 
ground in it. 

A. 
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From the maker 
of the worlds 
best television monitors 


the worid% best PC monitor. 


Ask around broadcast circles who makes the 
finest TV monitors. There’ll be no debate - it’s Sony. 

Soonerorlaterthatsametechnologyhadtofind 
its way onto computer screens. And here it is: Sony’s 
newCPD-1402E Multiscan monitor. 

This is a colour monitor quite superior to 
any you’ve probably seen before. Its resolution of 
900 X 660 dots is without comparison. 

Its flat, anti-glare, 14” screen is truly a sight for 
sore eyes! And being Multiscan, Sony’s CPD-1402E 


is fully compatible with IBM (including PGA, EGA 
and CGA) as well as most other computers. 

The world’s finest computer monitor is not in 
your neighbourhood computer shop. But you’ll find 
it at Sony. 

Ring Sony now for a demonstration. 



Businessand Industrial Division: Sydney 887 6666 Melbourne 8364011 Adelaide 2122877 Brisbane 8446554 
Auckiand 444 8888 Perth 328 1988 Canberra 80 5576 Launceston 43 1034 
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sumes it can have every¬ 
thing going without checking 
first. So the good news is 
that the program w///work 
under the right conditions. 

But why couldn’t Norton 
have mentioned the 
problem, even in the 
manual? The answer seems 
to be that no one noticed or 
checked. 

Owen Linderholm 

Just Hearsay 

Surprising: a voice recogni¬ 
tion andsynthesis module 
costing a mere $US80, fit- 
table to Commodore 64 or 
Apple II micros and inter¬ 
faced to four programs al¬ 
ready, is still unavailable 
through any Australian outlet. 

The Hearsay Inc package 
is called Hearsay 1000, and 
an IBM PC version is due 
out ‘any day now’, according 
to the company. 

Demos at the recent Con¬ 
sumer Electronics Show in 
the US didn’t impress me 
vastly, but in the awful noise 
of a big exhibition, I didn’t 
expect them to. Hearsay 
1000 does work, I’m as¬ 
sured, producing speech out¬ 
put quite reliably, and pick¬ 
ing up enough speech input 
to manage limited 
vocabulary games like Zork 
quite well. 

Anyone interested in ex¬ 
perimenting with this should 
contact Hearsay direct in 
New York, on (718) 232 
7266. 

Guy Kewney 

Pricey Sony 

Rivalling the NEC 
MultiSynch monitor seems 
to be every video display 
maker’s ambition these 
days, and from the fact that 
the office has just acquired 
one for the purpose of test¬ 
ing different colour cards, 
you will see that the NEC 
device is regarded as a 
standard. 

IBM’s new VGA adaptor is 
supposed to be the latest 
challenge, however, which is 
why Sony has announced 
its Multiscan colour monitor 
as VGA-compatible. 

Nice; but at $2220, Sony 



Alfatron has announced the availability of the new 
A1000 serial/parallel converter This unit replaces the 
old AL256/CS256 series and features enhanced 
functionality. 

The device is user configurable to S-P or P-S conver- 
s/on, and can support serial protocols of RS232, RS422 
or 20mA current loop at speeds of up to 19200 bps. A 
minimum buffer size of 64 bytes is supported with 
XON/XOFF flow controls expandable to a maximum of 32 
k. Two of the units may be connected back-to-back to 
allow long distance parallel connections. 

More information is available from Alfatron on (03) 758- 
9000. 


will have to produce some¬ 
thing quite amazing to justify 
the price, and the claim is; 
This is 10 per cent perfor¬ 
mance improvement over 
other monitors’. Hm. For 
those who want a look, 

Sony will reveal the nearest 
authorised dealer if you call 
(02) 887 6666. 

Guy Kewney 

Amiga DTP in 
colour 

Obtaining colour pages from 
a desktop publishing pack¬ 
age isn’t impossible, but nor¬ 
mally, it’s the next best 
thing. Gold Disk’s DTP pack¬ 
age for the Amiga may 
change all that. 

This product appeared at 
both the Chicago CES and 
Atlanta Comdex shows, 
under the name Profes¬ 
sional Page. An exhibition is 
not the place to try out a 
word processor, never mind 
a DTP package, but I did 
see enough of a demo to 
believe that it works. 

What it does on top of that 
is not spectacular, but im¬ 
pressive. It analyses any 
colour images (graphics) 


and produces the ‘separa¬ 
tion’ printouts that profes¬ 
sional print houses need to 
produce the various ink 
colours which make up a 
colour page. 

The program holds its im¬ 
ages in one of two forms: 
either a 256-colour bitmap; 
or a special Amiga screen 
ability, the ‘hold and modify’ 
(HAM) mode which allows 
4096 colours. Any colour 
can display in 16-level grey 
scale, which is why it is able 
to produce very nifty 
masters for plate making. 

It’s unfortunate that the 
process of printing APC 
precludes the use of our 
own plate masters, or I’d be 
able to impress you simply 
by showing the advertising 
leaflet produced by the 
Professional Page Colour 
separation module — im¬ 
ages taken directly from the 
computer screen. 

I have to admit that the 
specifications of the DTP 
part look pretty good as 
well, and the package writes 
to PostScript printers. 

The program includes full 
word processing ability, 
typesetting, graphics, page 


composition, printing, and 
document image importing 
ability; pictures from Deluxe 
Paint, Aegis, GraphicCraft; 
text from Scribble! or 
TextCraft, ProWrite, Word 
Perfect or IFF TEXT format; 
and other standard files. 

Full details can be ob¬ 
tained from the Canadian 
authors at PO Box 789, 
Streetsville, Mississauga, 
Ontario, Canada L5M 2C2. 
Guy Kewney 

It’s awesome 

At the recent Comdex show 
in Atlanta, CSSL was 
demonstrating a product 
called Awesome I/O. This 
card claims to speed up 
hard disk access times from 
an average of 40ms to 
under 10ms. 

Part of the method of this 
$US595 board is to use disk 
cacheing which stores fre¬ 
quently used disk data in 
RAM. But cleverer than this 
is the in-line data compres¬ 
sion which squeezes extra 
information onto the disk 
without any need to reformat 
it. 

The card works on 
80286/386-based machines 
and is compatible with exist¬ 
ing disk drive controllers. 

The card constantly 
monitors the fragmentation 
of large disk files and op¬ 
timises the disk in the back¬ 
ground. 

CSSL is in the US on 
(213) 493 2471. 

Guy Kewney 

Neural networks 
update 

Neural networks, based on 
computer technology that 
simulates the human brain’s 
pattern-recognition proces¬ 
ses, were the focus of a 
gathering of some 2000 artifi' 
cial intelligence researchers 
and product developers last 
month. 

Scientists have been work¬ 
ing on neural-network tech¬ 
nology for 15 years, and PC- 
based products are only 
now beginning to trickle to 
market. 

The conference served as 
a showcase for a number of 
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LOTUS SOFTWARE 

Lotus 1-2-3.$589 

Lotus Hal.$225 

Symphony.$875 

Graphwriter.$675 

Freelance Plus.....-...$675 

Manuscript. $675 

Measure.$675 

Metro.$120 

Reportwriter... $225 

MICROSOFT PRODUCTS 

Word V3II...$495 

Multiplan.$335 

Mouse ...-........$245 

Windows... $190 

Windows/Mouse.$395 

Chart.$490 

Project.$665 

RBase. $775 


C Compiler.$795 

Quick Basic...$175 

Cobol Compiler.$1095 

GENERAL SOFTWARE 

DBase III-h .. ...$839 

Multimate Adv II.$685 

WordPerfect.$495 

Paradox. $850 

Wordstar 2000-)-.....,...$295 

The Auditor.$195 

Timeline.$585 

Fastback.$175 

Carbon Copy....... $285 

Sidekick ncp.. ,..$115 

Norton Advanced.$210 

Norton Utilities.$135 

Norton Commander.$120 

Norton Guide.$135 

Norton Editor.$195 


SPECIAL OFFER 

ULTRA TURBO XT 

4.77/8MHZ, 640k, Ser, Par, 1 Year Warranty Imagineering 

A. 2x360k FDD, monochrome screen.$1795 

B. 20Mb HD, 360k FDD, mono screen.$2195 

C. 20Mb HD, 360k FDD, colour screen...$2595 


NETWORK 


PLEASE CALL FOR ANY PRODUCTS NOT LISTED 

To order or for further information call: 

3% DISCOUNT FOR CASH 











































































SYDNEY (02) 922 3155 
MELBOURNE (03) 699 6055 
BRISBANE (07) 844 4733 


SYDNEY: Gnd Floor, 35 Myrtle Street, Crows Nest, 2065 
MELBOURNE: 400 Park Street, South Melbourne, 3004 
From 1st August 

BRISBANE: 286 Montague Street, West End 4101 



Turbo Basic. 

Turbo Pascal. 

Turbo Lightning.. 

Turbo C. 

Rapidfile. 

Harvard Graphics. 

Harvard Publisher. 

Ventura Publisher. 

Clipper. 

First Choice. 

Reflex... 

Javelin..... 

Foxbase..... 

SuperCalc 4. 

Framework II. 

Xtree. 

NETCOMM MODEMS 

Modem 3 + 12. 

Smartmodem 123A. 

Smartmodem 123SA. 

Smartmodem 1234A. 

Smartmodem 1234SA. 

In Modem. 

In Modem 123A--- 

In Modem 1234A... 

In Modem 1200A. 

Smartmodem 1200A. 

Smartmodem 1200SA. 

Smartmodem 2400A. 

Smartmodem 2400SA. 

Datalock 123SA. 


.$155 

.$150 

.$155 

.$155 

....$485 
....$495 
....$950 
..$1450 
....$850 
..,.$265 
,...$225 
....$395 
....$550 
....$585 
....$985 
.$95 

....$220 

....$860 

....$925 

..$1065 

...$1150 

....$350 

.$695 

.$875 

....$520 

.,..$565 

.$675 

..-.$795 

....$850 

..$1095 


Datalock 1234SA.$1345 

Trailblazer Ext.$3195 

PRINTERS 

Olivetti 80 col.$395 

NEC P6.Call 

NEC P7.Call 

NEC P5.Cali 

Brother 1709 .. $995 

Brother 1509.$815 

Epson.. Cali 

Fujitsu.Cali 

Toshiba.Cali 

Lasers.Cali 

DISK DRIVES 1 yr Warranty 

Seaget 20mb + cont:. ...-„.$666 

Tandon 20mb + cont. ,,.$675 

Olivetti 20mb + cont.$595 

Seagate 30mb V/coii.$1150 

Plus Hardcard 20mb.$1275 

Pius Hardcard 40mb.$1950 

TAPE BACKUP UNITS 

Cipher 25mb ext.$1395 

Cipher 60mb int.$1795 

Cipher 60mb ext.$2495 

T/Grass 20mb int.$1395 

T/Grass 40mb int.$1695 

T/Grass 40mb ext.$2195 

MONITORS 

Green or Amber......$195 

Colour from... .„..$595 

EGA Screen....$850 

NEC Muitisynch.Cali 


SYDNEY (02) 922 3155 
MELBOURNE (03) 699 6055 
BRISBANE (07) 844 4733 


NETWORK 
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new neural-network 
products that team boards 
using a unique circuitry 
design with software that 
lets developers harness the 
design to create countless 
applications employing pat¬ 
tern recognition. 

The application can range 
from handwriting analysis for 
security systems to manufac¬ 
turing-process control to 
robotic vision, according to 
neural-networkdevelopers. 

Similar to the human brain, 
neural networks can recog¬ 
nise patterns — whether 
based in text, graphics, pro¬ 
cedure, sound or any other 
form. They also require no 
programming: they learn 
through experience. 

Moreover, neural networks 
can make decisions that rule- 
based expert systems simp¬ 
ly cannot, according to a 
spokesman for Nestor, a 
developer of dedicated 
neural networks. 

“Many [human] decisions 
are made by gut,” the 
spokesman said. “There is a 
pattern to gut decisions, 
called heuristics. Rule-based 
systems can’t accommodate 
that.” 

Indeed, neural networks 
stand apart from expert sys¬ 
tems, natural-language inter¬ 
faces or other currently avail¬ 
able artificial intelligence 
technologies by virtue of 
theirpattern-recognition 
capability. 

The network’s hardware 
design makes pattern recog¬ 
nition possible by allowing a 
plethora of signals to be 
transmitted simultaneously, 
in much the same way that 
signals are exchanged in 
the human brain. 

According to Tony Materna 
of Hecht-Nielsen Neurocom¬ 
puter, a neural-network 
product manufacturer, the 
technology mimics the way 
neurons in the brain encode 
information by exchanging 
synaptic weights — the 
strength of interconnections 
between neurons. 

For example, each time 
someone looks at another 
person, a series of neuron 
stimulations occur in a ran¬ 
dom pattern in the brain. If 



Gene Sumrall, vice president of Cheetah, pulled a couple of small colour snapshots 
out of his jacket and slipped them across the table at Comdex. ‘Just look at these,' he 
said in the tone of a man trying to sell some dirty photos. 

In fact, what the pics showed was his midi software for PC compatibles which runs 
under Microsoft’s Windows. 

Sumrall is marketing his Cheetah midi package for $US395. This includes a plug-in 
board and the Ensemble software which includes record and playback facilities, and a 
music notation editor. Well give it a spin as soon as it arrives. 

Cheetah International is in the US on (214) 757 3001. 

Guy Kewney 


one looks at the same per¬ 
son repeatedly, the same 
neurons are stimulated and 
a pattern is amplified. By 
this process, a pattern is 
adaptively built up over time, 
Mr Materna explained. 

Signals are transmitted in 
parallel (all at once) from 
the neurons to a recognition 
area in the back of the 
brain. Because the signals 
from all neurons are trans¬ 
mitted collectively, recogni¬ 
tion can occur in a mil¬ 
lisecond, he said. 

Scientists have described 
this process mathematically 
in coupled differential equa¬ 
tions, which must be solved 
simultaneously and rapidly 
to recreate the recognition 
process. 

Neural networks are a uni¬ 
que computer architecture 
optimised for solving 
coupled differential equa¬ 
tions, Mr Materna said. 

While this may sound like 
another useless creature of 
the laboratory, the applica¬ 
tions for neural networks are 
undeniably valuable, product 
manufacturers insist. 

Those applications could in¬ 
clude handwriting recogni¬ 
tion for data input or security 
applications, and trend or 
risk analysis, which is used 
for predictive modelling for 


investors or underwriting in 
the mortgage and insurance 
industries, a Nestor spokes¬ 
man said. 

A neural network that 
recognises speech could 
transfer the spoken word 
into code that appears as 
text on a computer screen, 
eliminating the need for 
typing, Mr Materna sug¬ 
gested. 

Factories could use neural 
networks for process control 
in order to produce a 
product of optimum quality. 

In a paper factory, for in¬ 
stance, the neural network 
could observe the precise 
amounts of glue, pulp and 
water needed to produce 
the best quality paper, and 
record those amounts to* 
disk. 

With this knowledge, the 
computer could recommend 
adjustments during opera¬ 
tion to keep a factory 
process optimally tuned at 
all times, with far greater 
precision than would be pos¬ 
sible under human control, 
according to Mr Materna. 

Creating neural network ap¬ 
plications is surprisingly 
easy, according to Mr Mater¬ 
na. 

“We teach a class on 
how to use neural com¬ 
puters,” he said. '“In April 


we had a student who in 
one month developed a 
neural network that could 
identify (silicon) chips from 
their hydrophonic sonar sig¬ 
natures. Another student 
working on a robotic vision 
system developed a sys¬ 
tem that could took at 
satellites and determine 
their orientation — how 
many degrees they’re 
rotated.” 

Neural-network technol¬ 
ogy may lead to the long- 
awaited videophone that 
transmits images over 
9600-bit-per-second phone 
lines, Mr Materna said. By 
integrating pattern and 
speech recognition, the 
technology could have a 
significant long term im¬ 
pact on robotics control, 
leading to ‘autonomous, 
more robust robots’, he 
said. 

Mr Materna offered two 
predictions for applications 
of the technology, which he 
said are realistic: 

“Within five years there will 
be a speaker-independent, 
continuous-speech interface 
for under $700, so that any¬ 
thing said will be immediate¬ 
ly typed onscreen. Within 10 
years the technology will 
result in the long awaited 
home-cleaning robot, it will 
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The COMPAQ Deskpro 286 . 
Bom out of brilliance. 



Outperforms every PC in its class. 


The original 8-MHz COMPAQ 
DESKPRO 286™ was the best in its 
class. No longer. Because now there’s 
a 12-MHz COMPAQ DESKPRO 286. 
Bom out of technology developed for 
the award winning DESKPRO 386. 
Bom of brilliance. 


An Obvious Advantage 

You’ve never seen this much 
performance in an 80286 based desk¬ 
top. It’s never been possible before 

It was COMPAQ who raised the 
standard from 6 to 8 MHz processing 
speeds. And now we’ve raised it again 
to 12-MHz. 

So now you can run industry 


standard software up to 50% faster. 

And COMPAQ also maintains 
hardware compatibility with 8-MHz 
expansion slots. 

So now you’re able to use industry 
standard expansion boards, modems 
and add-ons without sacrificing your 
12-MHz speed. 

Hidden Assets 

Speed is also boosted by high- 
performance 20^ 40-; or 70-Megabyte 
fixed disk drives with the industry’s 
fastest access times. 

To protect data, we offer an internal 
40-Megabyte fixed disk drive back-up 
system: another innovation. 


Brilliant Birthright 

This kind of performance could 
only be COMPAQ. Continual 
enhancement of proven technology 
and innovation are examples of how 
COMPAQ maintains its reputation for 
producing the world’s finest pcs. 


Customer Support 


To add to its performance the 
DESKPRO 286 has two Australian 
Support Systems - the local subsidiary 
of the Compaq Computer Corporation 
and Authorised COMPAQ Dealers. 

For the name of your nearest 
COMPAQ Dealer Call: (008) 22 5286 
or (02) 660 0077. ^ n 

CumPAQ 
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about as much as a car," he 
said. 

PC-based 

Neurocomputer 

Neural network technology 
has shown enough promise 
to garner research time and 
dollars from high profile com¬ 
panies, including IBM, 

AT&T, TRW and Texas In¬ 
struments. 

But smaller firms will beat 
these powerful firms to 
market PC-based neurocom¬ 
puter products. A neural net¬ 
work development system, 
from Nestor, will run on the 
IBM PC/AT, as well as Sun 
and Apollo workstations, ac¬ 
cording to sources close to 
the company. 

Priced between $20,000 
and $35,000, the product is 
an application development 
tool, written in C, sources 
said. 

The product is “an adap¬ 
tive expert system with a 
neural networking front end 
that aids in the decision 
making process,’’ according 
to Edward Rosenfeld, editor 
and publisher of intelligence, 
a monthly newsletter focus¬ 
ing on neural network 
products and research. 

Hecht-Nielsen has readied 
ANZA, a neurocomputer 
board that fits into an expan¬ 
sion slot in a PC/AT. 

The board comes with 
HNC’s ANZA Netware 
software, which can be used 
for developing neural net¬ 
work applications. Priced at 
$20,000, the ANZA board is 
bundled with a Zenith 248 


PC/AT with a 20Mbyte hard 
disk, monochrome monitor, 
MS-DOS, a User Subroutine 
Interface Library and five 
ANZA Netware packages. 

Scientific Applications Inter¬ 
national will shortly display 
prototypes of its Delta One 
neurocomputercoprocessor 
card and two software 
products: ANSpec 
neurocomptuer architecture 
language software and C 
language shells that use 
Microsoft Windows as a 
graphic interface. 

The board and software 
work inside SIAC’s Sigma 
One workstation, a 15MHz 
machine based on the 
80386 microprocessor. 

The products are designed 
for use by neurocomputer re¬ 
searchers to simulate 
designs and algorithms. Ap¬ 
plications for the products in¬ 
clude seismic analysis and 
modelling, machine vision, 
war games and radiative 
heat-transport modelling, ac¬ 
cording to company officials. 

ZSoft delivers 
the graphic 
goods 

The world of laser printers 
and desktop publishing has 
raised users’ expectations of 
graphics packages, and 
ZSoft seems to have 
delivered the goods with two 
new products. 

Publisher’s Paintbrush, at 
$US285, is an up-market 
version of PC Paintbrush 
and incorporates four zoom 
modes, a 300dpi editor and 


enhanced font-handling. 

Accompanying this is 
Publisher’s Type Foundry. 

At $US495 this is no toy 
product but a serious font 
design program. As with 
Adobe’s Illustrator, font 
shapes are outlined using a 
series of lines and Bezier 
curves. The resulting fonts 
can be saved in PostScript 
format. 

The package runs under 
Microsoft Windows and in¬ 
corporates the outline and 
bit-map editors as well as 
PC Paintbrush-i- for Win¬ 
dows. 

Publisher’s Type Foundry 
and Publisher’s Paintbrush 
will be available in Australia 
within a couple of months. 

Ashton-Tate’s 
new dBase 

Ashton-Tate, after months of 
hinting at bits and pieces of 
its long-term strategy for 
dBase, has outlined its 
plans for new versions of 
the database program. 

Ashton-Tate chairman and 
CEO Edward Esber said the 
firm will deliver three ver¬ 
sions of dBase. 

These include an en¬ 
hanced release of dBase for 
the DOS world, a version for 
OS/2 and the graphic-based 
Presentation Manager 
designed for individual 
workstations, and an OS/2- 
based server product for 
multiple PCs connected over 
a network. 

Mr Esber’s announcement 
of new dBase products paral¬ 
lels similar strategies recent¬ 
ly undertaken by many of 
the industry’s heavyweights, 
including IBM, Microsoft and 
Lotus. However, until last 
month Ashton-Tate had 
balked at previewing uncom¬ 
pleted products. 

“It has become apparent 
since April that many of our 
competitors have chosen to 
go that route, and the 
response dictated that it was 
necessary for us to preview 
our strategy,’’ Mr Esber said. 

Ashton-Tate’s plan is to 
provide high-performance 
products that will convince 
users to stick with the 



Publisher's Type Foundry is a serious font design 
program 


dBase standard for both 
DOS and OS/2, even as the 
competition in the database 
market heats up. 

“There may be two coexist¬ 
ing standards in operating 
systems, but there is only 
one personal computer 
database standard — 
dBase,’’ asserted Mr Esber. 

Although users acknow¬ 
ledged that dBase is a cur¬ 
rent standard, many were 
not convinced of Ashton¬ 
Tate’s ability to maintain the 
same momentum with its 
next generation. 

The enhanced version of 
dBase for DOS, Mr Esber 
said, will deliver “greater 
speed, an enhanced reports 
generator, an advanced ap¬ 
plications generator, exten¬ 
sions to the language, an im¬ 
proved, easier-to-learn inter¬ 
face and full connectivity 
through embedded SQL 
(Structured Query Lan¬ 
guage).’’ 

The new OS/2 version of 
dBase for workstations, he 
continued, will feature a 
database engine that 
provides the performance of 
microcomputer database 
programs, an extended 
dBase language with SQL 
and transparent connectivity 
to departmental and cor¬ 
porate computers. 

Finally, Mr Esber 
described the third dBase 
program as an OS/2-based 
database server engine that 
will offer true multi-user 
capabilities, distributed 
database functions and 
transaction-processing fea¬ 
tures, including security, 
field-locking and rollback 
and recovery. 

Microsoft signs 
up with Alps for 
handheld 
scanners 

Popular in the US at present 
are pocket copiers. These lit¬ 
tle handheld devices scan 
and provide a thermal print¬ 
out of ‘selected’ material. 

The idea has caught the 
fancy of some major industry 
names like Microsoft and 
Oregon-based SabaTech- 
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The COMPAQ Deskpio 386 

So far it’s won 
just about everythir^. 



Including1987 PC of the year. 


The COMPAQ DESKPRO 386™ 
was just named Personal Computer of 
the Year, by Your Computer Magazine 

Quite an achievement on its own 
merits. For the DESKPRO 386 it 
crowns a long list of critical applause 

The Critics Rave 

Fortune Magazine named the 
DESKPRO 386 one of the most 
significant products of 1986. So did 
BusinessWeek. 

Your Computer reported: “The 
panel gave the bouquet to COMPAQ 
in recognition of their achievement 
in pushing forward the capabilities of 
the technology. It s been done without 
making users’ lives a misery by 


requiring the development of totally 
new software and hardware The 
machine itself is superb” 

And Australian PC World, under 
the heading of “World Class Awards,” 
said that “The new COMPAQ 386 
had sufficient impact on the readers to 
be voted the best new hardware 
product of 1986.” 

Award Winning Performance 

We proudly called the COMPAQ 
DESKPRO 386 the most advanced 
personal computer in the world. 

Today that’s what everyone calls it. 

Industry experts, users and the 
media agree that the COMPAQ 
DESKPRO 386 reaches the highest 
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level ever for PC speed, compatibility, 
performance and expandibility. 


Customer Support 


To add to its performance the 
DESKPRO 386 has two Australian 
Support Systems - the local subsidiary 
of the Compaq Computer Corporation 
and Authorised COMPAQ Dealers. 

See our dealers about the 
DESKPRO 386 and ask about the 
training facilities, after sales service 
and superior technical support. 

Call (008) 225286 or (02) 6600077 


for the name of your nearest COMPAQ 
Authorised Dealer from our national 
network and judge COMPAQ for 

eompm 
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Until now, if you wanted to create 
powerful business graphics simply, 
you needed a mainframe 

computer, a graphics 
department, or a 
compromise on 
your PC. Stella 
Business Graphics™ 
just changed that. 


Your first chart 
in five minutes. 


Boot your PC T}^pc 
SBC. When the 
menu screen 
appears, use the 
cursor to select any 
of 12formats for 
your graph. Then 
press (RTN). 


TRADEMARKS: STELLA BUSINESS GRAPHICS, STELLA SYSTEMS, INC.; 1-2-3, LOTUS 




Works with everything. Your 
IBM™ PC or compatible. EGA, CGA, 
monochrome or Tecmar™ graphics 
boards. Dot matrix, color dot matrix, 
inkjet and laser printers, plus color 
and monochrome plotters for pro¬ 
fessional printout and crisp over¬ 
heads. And for presentation 
quality slides, Stella works with 
Polaroid Palette™ and other 
film recorders. It's simply a 
graphics department on a 
diskette. At an introductory 
price of $345 

A new standard for 
business graphics. See for 
yourself Askyour computer dealer 
for a hands-on demonstration of Stella 
Business Graphics. You'll see why it's the first 
PC graphics program that deserves to have 
"business" in its name. 


The power of graphics. Charts and 
graphs communicate in a way numbers can't. 
'Tl'ends. Relationships. Progress. Comparisons. 
Stella Business Graphics can turn a table of dry 
numbers into powerful graphics. In any of 
twelve formats. In seconds. 

The simplicity of power. With Stella 
Business Graphics, almost anyone can use a PC 
to create powerfully effective charts and graphs. 
Even a two-finger typist. It's as simple as 
choosing the type of graph you want, entering 
data and labels on the Stella Data Spreadsheet, 
or importing data from another file, and selecting 
functions from a menu. Stella does the rest 

Stella goes 1-2-3™ one better. Stella 
Business Graphics adds enhanced business 
graphics to spreadsheets like 1-2-3, Multiplane 
or SuperCalc III.™ Or, to your numerical data¬ 
bases. It can even import data from tables in a 
word processor. ASCII, SYLK, DIF, or SDF files, 
Stella works with them all. 


2 

Press F4 and (RTN) 
to bring up the 
Stella Data Entry 
Spreadsheet Enter 
data and labels. Or 
select an existing 
graph file and press 
the (RTN) key Then 
press (ESC). 



3 

Your graph will be 
on-screen, like 
this. Tb print it out, 
just turn on your 
printer and press 
FS.ThatS the power 
of simplicity. 


SOFTWARE WHOLESALERS 
5^ f f OF AUSTRALIA PTY. LTD. 

'■ Level 7, 8 West Street, North Sydney, NSW 2060 
Telex AA22922 Fax (02) 922 7425 


For your nearest 
dealers phone 
(02) 957 6686 



DEVELOPMENT CORR; MULTIPLAN, MICROSOFT CORR; SURERCALC III, COMPUTER ASSOCIATES INTERNATIONA!, POLAROID PALETTE, POLAROID CORR; TECMAR, TECMAR, INC. 
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The result of Saba's interest in the idea of pocket scan¬ 
ning and printing: the mouse-like Handscan 


nologies. Saba has had a 
hand scanner for some time, 
although it looks more like a 
mouse. You run it over the 
material you want to capture, 
and it is downloaded into your 
PC. 

The principles are the 
same as for full-sheet scan¬ 
ners, but with the technol¬ 
ogy packed into a mouse¬ 
like creature. 

Sources close to Microsoft 
say that the company has 
entered into an agreement 
with Alps, the OEM manufac¬ 
turer that supplies mice and 
keyboards to Apple and the 
3.5inch drives that are in the 
new IBM PS/2 systems, for 
the manufacture of a hand¬ 
held scanner. 

Microsoft is interested in 
scanning devices, and espe¬ 
cially the OCR software 
needed to make them work 
correctly, and intends to 
market the product under its 
own label in the same way it 
markets its mouse. Sources 
say that it could retail for be¬ 
tween $700 and $1000. 

Saba has had a similar 
scanner on sale for over 
three months, and if 
Microsoft does introduce this 
product, it won’t be long 
before companies like Dest, 
Microtek and Datacopy follow 
suit. 

Saba is at 9300 SW 
Gemini Drive, Portland, 
Oregon in the US, on (502) 
222 7080. 

More on PS/2 
clones 

All may not be lost for com¬ 


patibles makers who want to 
duplicate IBM’s Micro Chan¬ 
nel architecture: 

While IBM officials have 
said the company plans to 
use every legal means avail¬ 
able to protect the new ar¬ 
chitecture — including 
patents, copyrights and 
trademarks — the outlook 
for compatibles makers is ac¬ 
tually a bit brighter than it 
may appear. 

IBM will license utility 
patents that cover the func¬ 
tions performed by the Micro 
Channel, according to Henry 
Hall, IBM’s director of com¬ 
mercial relations, who has 
worldwide responsibility for 
licensing IBM patents. 

However, the firm will not 
license such things as 
copyrights, chip designs, 
trademarks, microcode or in¬ 
ternal trade secrets related 
to the Micro Channel, he 
said. 

This means compatibles 
makers will not be absolute¬ 
ly blocked from creating 
PS/2-compatible microcom¬ 
puters — but they will have 
to develop their own designs 
that don’t infringe on technol¬ 
ogy legally protected by IBM. 

Confusion arose over 
recent statements such as 
one by William Lowe, presi¬ 
dent of IBM’s Entry Systems 
Division, who said, “I’m not 
looking to license my 
designs. 

“Anybody who believes 
those stories going around 
that we are offering the 
Micro Channel to others has 
got to be kidding,’’ he said. 

“IBM will not license the 


know-how — the trade 
secrets relating to the actual 
design ~ nor will we license 
chip designs, mask work or 
copyrights relating to 
software or microcode,’’ said 
Mr Hall. 

“Someone can inde¬ 
pendently invent, create or 
develop something that 
works the same way (as the 
Micro Channel),’’ he said, 

“as long as that product 
doesn’t infringe on any of 
our legally protected, un¬ 
licensed rights.’’ 

In addition to legal means 
such as copyrights and 
trademarks, IBM considers 
some of the Micro Channel 
technology to be ‘know-how’ 
— technology that is kept 
secret by the company, but 
is not protected by copyright 
or patent. 

That policy represents 
another possible opening for 
compatibles makers, said Mr 
Hall, providing they develop 
the ‘know-how’ themselves 
rather than stealing it from 
IBM. 

“If someone were to come 
up with their own design, 
which may happen to be 
similar to (IBM’s), that is 
their good fortune,’’ said Mr 
Hall. “If someone comes up 
with a product that may use 
the same know-how, that 
would be of no legal conse¬ 
quence, as long as they do 
it independently. They’re 
fully entitled to do that.” 

Compatibles firms will be 
granted utility patents licen¬ 
ses if they develop their 
designs independently and 
don’t infringe on any of 
IBM’s legally protected, un¬ 
licensed technology, said Mr 
Hall. 

Officials in the compatibles 
industry agreed with IBM’s 
description of its licensing 
policy. They said it leaves a 
door open for them to repli¬ 
cate the Micro Channel, but 
they acknowledged that they 
won’t be getting any help 
from IBM. 

'The kinds of things 
covered in the patents won’t 
directly help anyone figure 
out what the Micro Channel 
is,” said Ron Yara of Chips 
& Technologies. 


“They won’t give Applica¬ 
tion Specific Integrated Cir¬ 
cuits (ASICs), which is how 
IBM implemented a lot of 
the (Micro Channel) func¬ 
tions.” 

“It’s (the compatibles 
maker’s) responsibility to 
figure out how to do it,” he 
said. 

The architecture, said Mr 
Yara, “is not closed in the 
sense that it cannot be 
done, but it will require more 
investment than the (PC) AT 
architecture.” 

PS/2 users 
report new bug 
in DOS 3.3 

Users who try to format 
1.44Mbyte floppy disks in 
IBM’s PS/2s are reporting 
the occurrence of a new bug 
that prevents them from for¬ 
matting successfully. 

The new error message, 
which announces ‘diskette 
fails, bad track zero’, is one 
that IBM says it knows noth¬ 
ing about. 

Last month IBM confirmed 
a bug in DOS 3.3 that 
prevents users from format¬ 
ting two consecutive floppy 
disks after booting the 
machine from the hard disk. 

To circumvent that bug 
(which yields a ‘media error’ 
message), IBM recom¬ 
mended that users perform 
any other disk function, such 
as a directory call, before for¬ 
matting a second floppy disk. 

The new error message, 
however, reflects a bug that 
stings at random, according 
to several users. 

“We’ve experienced it 
while trying to format flop¬ 
pies on all of the PS/2 
models in any stage of 
operation,” said one user. 
Moreover, he said, the bug 
appears to be democratic in 
its refusal to format, reject¬ 
ing disks from all three 
major manufacturers: 3M, 
Maxell and Sony. 

“We think it’s a bug in 
DOS 3.3, specifically in the 
software code that governs 
the drive’s timing,” a 3M 
technical service specialist 
said. “The timing device 
sometimes isn’t fast enough 
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PC dealers have always had our support. 
Now they can have XENIX too! 


SCO Xenix System V, a 
powerful multi-user, multi¬ 
tasking operating system 
which allows file and resource 
sharing between 2-16 PC 
terminal users, is now 
available and supported 
by MPA. 

There is no doubt that 
XENIX has become the 
standard UNIX system 
implementation for today’s 
personal computers, with 
more multi-user business 
applications than all other 
versions combined. But 
the SCO Xenix solution from 
MPA, offers a lot more, such as 


integrated XENIX and DOS, 
multi-user and LAN, plus PCs 
and mainframes, to completely 
integrate your entire 
applicatioiL 

The SCO solution also 
includes proven office 
automation productivity tools 
such as SCO Lyiix word 
processing system; SCO 
Professional “ 1-2-3 workalike” 
spreadsheet; and SCO Foxbase 
“dBASE m Plus workalike” 
database. 

And because these products 
are available from MPA, you 
know they come with a full 
range of support services to 


help you get the most from 
your XENIX application. 

Call us today and find out 
about our SCO solution. 

microprocc^or 
Rpplication^ 
ptpLtd 

Simply Outstanding Technology 

Head Office: 101-107 Whitehorse Road, Blackburn 
Vic. 3130. Ph: (03)894 1500. 

NSW: Suite 2,156 Military Road, Neutral Bay 2089. 
Ph: (02) 908 3666. Telex: AA31187. 

QLD: 27 Mayneview Street, Milton 4064. 

Ph: (07)368 3033. Fax: (07)368 3279. 

NZ: 33 Broadway Newmarket, Auckland 
New Zealand. Ph: (9) 50 3045. 


SCO 
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ADC Now Delivers the Most Cost-Effective 
High Performance PC Diskless Workstations. 






— 

PCII 


—ti&m 

PC II 


MONITOR 

KEYBOARD 



From ADC... The PC II®, the most advanced PC 
multi-user solution is now offered with the finest 
network software... Novell NelWare®. Two ieading 
products working hand-in-hand to bring you the 
ultimate in PC diskless workstations. 

ADC's PC ii, the perfect muiti-user 
soiution gives you the opportunity 
of adding up to a hundred users 
without ever adding another PC to 
your system. Avaiiabie with Noveii's 
NetWare, the PC ii gives you the 
uitimate muiti-user soiution with 
networking capabiiities and a wide 
seiection of appiications software. 
Since each user has a dedicated CPU and 512K of 
RAM, there is no performance degradation when 
running many users in a PC environment. Each PCii 
board provides for two additionai diskiess 
workstations. 

Compatible with IBM's PC AT® PS/2 Model 30'® and 
all compatibles, the PC II is the latest multi-user 
solution from ADC. 



In U.S. 

5432 Production Drive 
Huntington Beach, CA 92649 
(714) 891-4004 

Telex 183210 ADVANCED HTBH 


4De 

ADVANCED DIGITU. CORPORATION 


In Europe 

Advanced Digital (U.K.) Ltd. 

21 Newman Street 
London Wl-United Kingdom 
(01)323-1120 Telex 266730 ADCUK 

PC II is a trademark of ADC, NetWare is a trademark of Novell, Inc., IBM PC AT, PS/2, Model 30 are trademarks of IBM. 

In Australia AWANET Pty. Ltd., Rushcutters Bay, NSW 2011, (02) 360 2822 
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to allow the drive’s head to 
read the drive index for for¬ 
matting, resulting in the 
error message.” 

“This is a problem that we 
have not heard about,” said 
an IBM spokesman, who 
also requested that users ex¬ 
periencing the problem con¬ 
tact the company. 

The 3M technician recom¬ 
mended that users ex¬ 
periencing the problem try a 
second time to format the 
disk or to reboot the com¬ 
puter. Both solutions have 
worked in the 3M labs, he 
explained. 

New VGA 
compatible chip 

Paradise Systems, the 
largest producer of PC-com¬ 
patible video processors out¬ 
side of IBM, will shortly 
release a new chip that is 
completely compatible with 
the graphics hardware in 
IBM’s PS/2 line. 

The PVGA1 is the first 
video-graphics chip com¬ 
patible at the PS/2’s Video 
Graphics Array (VGA) 
hardware and BIOS level. 

PC add-in boards that use 
the new chip could be com¬ 
mercially available as soon 
as October, when produc¬ 
tion-level distribution of the 
new chip begins, Paradise 


Systems officials said. 

Sample quantities of the 
PVGA1 chip will be released 
in August, together with an 
evaluation BIOS and en¬ 
gineering schematics for a 
board. 

Unlike available VGA 
boards (from such com¬ 
panies as STB Systems, 
Quadram, and Sigma 
Designs), which may not run 
future graphics applications 
designed for the PS/2 
hardware, cards built around 
the PVGA1 will be 100 per 
cent compatible with PS/2 
hardware at the ‘register’ 
level, and therefore will be 
able to run all VGA 
software, said Kenneth Gil¬ 
bert, director of marketing 
for Paradise. 

‘With both BIOS and 
hardware-level compatibility, 
the chip is a guarantee to 
users that no one will write 
software for PS/2 computers 
that won’t also work on 
boards using our chip,” Mr 
Gilbert said. 

Tom van Overbeek, presi¬ 
dent of Paradise Systems, 
predicted that video cards 
with the Paradise chip would 
be priced in the $550 to 
$700 range to compete 
against IBM’s Display Adap¬ 
tor/VGA card. 

It is claimed that the new 
Paradise System chip is 100 


per cent hardware and 
software-compatible with all 
13 graphics modes of the 
IBM Display Adaptor. Ap¬ 
plications compatible with all 
13 modes have yet to reach 
the market. 

Currently, VGA software 
applications that take ad¬ 
vantage of some of the VGA 
modes, the most common 
being its 640-by-480 pixel 


resolution, include Dr HALO, 
Energraphics, and PC 
Paintbrush. 

The PVGA1 chip is 
capable of displaying VGA 
standard 640-by-480 pixel 
resolution with 16 colours 
out of a palette of 262,144; 
320-by-200-pixel resolution 
displaying 256 colours simul¬ 
taneously from a palette of 
262,144 colours; or the Her- 



PERISCOPE m 


A new generation of debusing for the IBM PC, XT, AT and dose compatibles 


The Periscope III board's hardware breakpoints and real¬ 
time trace buffer help you solve the really tough debug¬ 
ging problems. If you ever deal with errors in real-time 
systems, intermittent failures, interfacing with undocu¬ 
mented systems, or bottlenecks in your code. Periscope 
III may be just what you need! 


The Periscope III package includes the board, the 
breakout switch, a 200-page manual, a quick-reference 
card, and a disk with the Periscope III software. Peri¬ 
scope III requires an IBM PC, XT, AT or close com¬ 
patible; 64K of available RAM; one disk drive; an 80 
column monitor; and DOS 2.0 or later. 



For more info, contact: 


B.J.E. ENTERPRISES 


35 West Parade Telephone; 

Eastwood, NSW 2122 (02) 858-5611 
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cules text mode with a 
resolution of 720-by-348 
pixels in black and white. 


’386 board 
works with OS/2 
tool kit 

Subseqent to the writing of 


this month’s review of Intel’s 
’386 board, the company 
has announced that the 
board is fully compatible 
with Microsoft’s OS/2 
Software Developers Kit, 
and it should be compatible 
with OS/2 itself, when it 
ships. 

The Inboard ’386 has been 
tested with the OS/2 tool kit 


running in 80286-based PCs 
made by IBM, Compaq and 
Tandy, the company said. 

The Inboard ’386 thus be¬ 
comes the fourth platform 
for the developer’s tool kit, 
along with ’286 and '386 
machines from Compaq and 
Zenith, and IBM PC/ATs. 

Transform 

dBase 

applications to 
multi-user 

TranSec Systems has pack¬ 
ed more programming fea¬ 
tures into the latest release 
of its dAnalyst program that 
converts single-user dBase 
applioations to multi-user 
ones. 

dAnalyst version 7.0 incor¬ 
porates intelligence that 
automatically turns a single- 
user dBase III application 
(or one written in a dBase 
compatible such as Nantuck¬ 
et’s Clipper, WordTech’s 
Quicksilver or Fox 


Software’s Foxbase) into a 
true multi-user application 
with record and file locking. 
Without a program like 
dAnalyst, a user must com¬ 
pletely rewrite a single-user 
application to take ad¬ 
vantage of any network’s 
multi-user capabilities. 

Rich Comeau, creator of 
dAnalyst, identified three 
types of users for the pack¬ 
age: the programmer who 
wants a convenient way to 
convert applications to multi¬ 
user; the PC user who 
wants to add network func¬ 
tions to his or her dBase ap¬ 
plication without program¬ 
ming: and the MIS manager 
who wants to track how infor¬ 
mation is passed between 
various dBase applications. 

The new dAnalyst will 
create multi-user applica¬ 
tions for any NetBIOS net¬ 
work. When used with the 
NETLIB multi-user library for 
dBase from Communica¬ 
tions Florizons, dAnalyst will 
give applications multi-user 


Metropole 

■ ►tv. lto 


08 223 5538 

Specialists of 

EBl HEWLETT 
KrM PACKARD 

CALCULATOR RANGE 

Kaypro & Profound Computer 
Specialists 

Wholesale to Public — Write or ’Phone — 
Best Prices in Australia 

Kaypro & Profound Computer 
Specialists 

111 Carrington St, Adelaide. 



WITH ANCHOR PAD SECURITY SYSTEMS 



FEATURES: 

• Various models especially engineered to suit 
your computers and pheripherals 
• Optional 360 swivel, and protection of 
your external disk drive 
• Requires no drilling or marring of your 
equipment or furniture 
• Over 2000 kilograms of effective gripp¬ 
ing force 

• Unlocks quickly and simply for ser¬ 
vice 

• Easily installed, easily relocated 
• Prevents theft — guaranteed 


Computer theft is rising sharply, especially among the most popular machines. Like your Mac. The Mac is powerful, por¬ 
table - and easily re-sold. 


You need the Anchor Pad solution, the maximum security locking device for business machines. For less than 5 per 
cent of the recommended cost of a new Mac SE you can secure your Macintosh and hardware peripherials against theft. 

Without drilling holes in your Mac or your furniture, our exclusive, patented Anchor Pad will secure your Mac with 
more than 2000 Kilograms of gripping force. Yet you can remove it easily with a key. 

We Profecf If. Or We Replace If. 

It's that simple. Over 500,000 Anchor Pads have been installed since 1972. We are so certain our sure-grip Anchor Pad 
will prevent theft that we offer you our '^No Theft Pledge" 



★ Offer void if not installed by an authorised Anchor Pad service representative. 


Telephone: 

( 02 ) 819 7322 
Dealers: 

(03) 211 3737. (03) 431 1035. (062) 806 768 
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Our extensive team of maintenance experts. 


At Fujitsu, we don't waste a lot Of course, they come with the 
of time, energy and man power same quality and performance as 
worrying about our printers. Fujitsu mainframe computer systems. 

Because the fact is, It's an exceptional 

they just don't go wrong FUJITSU range of printers and 
very often. there's one to suit your 

They have an established most exacting printing requirements, 

reputation for being extremely Our printers are compatible with 

reliable. nearlyall well known brands. There's 


no need to worry about the lonely 
maintenance expert pictured, either. 

In reality he's part of a large and 
highly skilled Customer Support Team. 

Phone for the name and location 
of your nearest supplier. 

Fujitsu Australia Limited. 

Sydney (02) 9596544, Melbourne 
(03) 5297633. 
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capabilities on networks 
such as Novell’s Advanced 
NetWare and 3Com’s Ether¬ 
net. 

dAnalyst also lets program¬ 
mers instantly identify syn¬ 
tax errors through graphical 
representations of an ap¬ 
plication’s structure, Mr Com- 
eau said. 

Version 7.0 incorporates a 
new feature that produces a 
flow-chart representation of 
the way an application 


works. It also includes sup¬ 
port for creating overlay 
structures with Clipper and 
Quicksilver using Phoenix 
Technologies’ PLink86 
linker. (An overlay structure 
consolidates and juggles 
parts of a large application 
so it will run on the PC’s 
640k memory limitation). 

dAnalyst version 7,0 is 
available now for $US94.95 
from TranSec’s distributors. 

APC doesn’t know of an 


Australian distributor, but 
TranSec Systems Inc is lo¬ 
cated at 220 Congress Park 
Drive, Suite 200, Delray 
Beach, Florida 33445 (305) 
276 1500. 

IBM promotes 
office-automation 
software strategy 

IBM is developing versions 


of its mainframe and 
midrangeoffice-automation 
software that will be com¬ 
patible with SAA (Systems 
Application Architecture) and 
run under OS/2, according 
to industry analysts who at¬ 
tended a recent IBM-spon¬ 
sored seminar. 

IBM’s announcement is 
among many that the com¬ 
pany has recently made as 
part of a campaign to 
promote SAA— IBM’s 
software blueprint for unify¬ 
ing the application interface 
across different IBM com¬ 
puters — in the computer 
community. 

Although the seminar 
focused on IBM midrange 
systems software, analysts 
who attended the event said 
company executives made 
several announcements that 
will affect PC users and 
third-party developers. 

“Maybe the most important 
thing is that IBM is going to 
port mainframe software to 
OS/2,’’ said John McCarthy, 
research manager for For¬ 
rester Research. IBM said 
at the meeting that a group 
within the company was 
developing SAA applications 
for OS/2, according to Mr 
McCarthy. 

That group, led by Tony 
Mondello, IBM vice presi¬ 
dent for software develop¬ 
ment of office systems, is 
working on what Mr Mondel¬ 
lo has called “the flagship 
SAA application and primary 
showcase of the architec¬ 
ture.’’ The software product, 
Mr Mondello has said, will in¬ 
clude functions from a 
variety of IBM PC and 
mainframe products: Dis¬ 
tributed Office Systems Sup¬ 
port; Professional Office Sys¬ 
tems: Application System; 
Personal Services, and the 
Display Write word process¬ 
ing family. 

These products run the 
gamut of IBM’s office- 
automation product offering 
—^electronic mail, voice 
messaging, calendars, word 
processing, database 
management and decision- 
support functions. 


END 


QUALITY 


COMPUTER SUPPLIES STYLE 


BY MAIL ORDER 


VALUE 


DISKETTES FROM $ 1.20 EACH 

HIGHEST QUALITY DISCS FOR BUSINESS AND HOME USE. 

• Double Sided — Double Density • Life Time Warranty 
• Complete With Envelopes, Labels and W/P Tabs. 

10 + 100 + 1000 + 

Price per disc $1.40 $1.30 $1,20 

Supplied in Deluxe Storage Box — $1.49 $1.39 

COLOUR DISKETTES 

BRIGHT ATTRACTIVE COLOURED JACKETS ON THESE SVa" 
DISKETTES MAKES THEM DISTINCTIVE AND EASILY RECOGNISABLE, 
IDEAL FOR KEEPING SEPARATE RECORDS FOR CLUBS, COMPANIES 
_ OR DEPARTMENTS. 

fCHK Supplied in FREE Plastic Library Case. 

10 + 100 + 

Price per disc $2,50 $2.20 

Choose from RED, YELLOW, GREEN, ORANGE or BLUE jackets 
or available in RAINBOW PACK of 10. 


DISC CARE 


Disc Cleaning Kits 
— with cleaning fluid 

S’/z" discs $12 
S'/j" discs .$12 



DISC NOTCHER 

• Converts 5Va" SS 
discs to DS 

• Doubles disc 
storage capacity 

DNI $12 


PRINTER RTANDS wire printer stand 

milY I cn O I stacks, print out in document tray. 

SMOKED PERSPEX ST AND Made of safety coated steel wire 
With paper storage 


For 80 Column Printers $25 



THE SPACE SAVER 

Paper feed and refold positioned 
to save space. Dial controlled 
paper feed with adjustable 
deflectors 
ensures smooth 

• ' 


For 80 Column Printers $35 
For 132 Column Printers $40 


fiow and 
automatic 
refolding. 


For 80 Column Printers S90 


MONITOR SWIVEL STANDS 


• Full 360° rotation • 25“ c tilt cacability 

• Handy control for adjustment and lock 

• Reduces back, neck and eye st-am. 


SSI-14" $28 J 


SS2-12" $27 


ADJUSTABLE 
COPY 
HOLDER 



DELUXE DISKETTE 
STORAGE BOXES 

• Anti Static Protection 

• Smoked Lid and High Impact Plastic 
Base 

• Easy Access Handle for Opening 
and Carrying 

• Hinged Lockable Lid 





Holds 100x5 Vd” 
diskettes 

OD 100L $20 


Holds 50x5Vd" 
diskettes 

OD50L$18.00 




Holds 40 x 3 V 2 '' 
diskettes 
Will accept 3" 
diskettes 

DD40L$16.00 


iff- 


DUST COVER 

DUST COVER AND 

DISK ORGANISER 

PLASTIC LIBRARY 

Suits IBM PC + look alikes 

COPY HOLDER 

• Keep yo..'disk a-d desk 

CASES 

DCi $20 

For 8n key 

. , keyboard 

irnmmmi nrd$20 

• Combines two functions m one 

set 

• Flexible 
clamps 
tor easy 

c.-ganised 

• Display ..d to 1 5 d scs 
• Ds- noex 

n • Compartment 

IJ ‘dr labels -ulers 

HH3 Holds 10x5'' Diskettes 

HHd Holds 

Diskettes 

For 100 key 

luting 

HH1 

\ ^ $20 

I - HH2 


•^■■■*51?. keyboard 

a *20 

$5 


SCREEN FILTERS 



SF1 12" $35 


Oder,o haLCOLM holdings PTY LTD. 

P.O. BOX 106, Wahroonga, NSW 2076 
24 hour answering service for orders 


S(02) 489-0106 


Pnccs "CK do sales tax 
excivce del very 


S5- 

sm* 

S25 * 


Postage 

S2 

S2 


Purchase Orders Over S50 
accepted from Govt & 
Educational Books & Listed Co s 

Tax Exempt Prices available 

Enquiries (02)/:87-3781 
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Small Business 

(BIG DEAL) 



The Migent-Mitac Small 
Business Solution. At only 
$2750, it’s an unbeatable 
hardware-software deal. 

What’s more it’s a simple, all- 
in-one, easy to use package. 

This is the deal. The Mitac 
MPC-160S PC. An IBM PC- 
compatible computer with more 
standard features than most 
competitors can offer as options. 
Including a 20 megabyte hard 
disk. And... 

The Sakata High- 
Resolution Monitor. Its easy on 


the eye green lighting and built- 
in tilt stand mean no strained 
eyes, no pain in the neck. And... 

The Super 5 Printer. 

The newEP-1201 Super 5 dot¬ 
matrix printer gives near letter- 
quality performance for 64 
different typefaces. And... 

Two Software packages 
fromMigent: Ability integrates 
6 software packages in one. 
That’s great ability at a great 
price. And... 

In-house Accountant. 

A fully integrated financial 


management system. 

Between them you have 
word processing, spreadsheets, 
database, business graphics, 
presentation graphics and 
accounting packages. If you 
bought them separately, the 
software packages alone would 
cost $3000. 

For more details on this 
big hardware-software deal, 
please contact IQ 
on(03)2222288 
or Multitech on 
(03)338 3911. 
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BENCHTEST 


Archimedes 

Fuelled by Acorn’s innovative ARM RISC processor, the Archimedes 
or ‘A ’ series offer workstation power and spectacular graphics 
abilities at PC prices. With their place in education already assured, 
Dick Fountain believes their speed may also guarantee them entry 

into the business world. 
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BENCHTEST 



One concession to ‘industry standards’ is the Archimedes keyboard, which offers 
both IBM PC and BBC Mode! B compatibility. Like the Model 300 it has red func¬ 
tion keys, presumably to persuade BBC Model B owners to ‘upgrade’ to an Ar¬ 
chimedes. A three-button mouse is fitted as standard 


Ever since Acorn first announced the 
details of its ARM RISC processor chip 
it has been quite obvious, despite 
rather feeble denials from the com¬ 
pany, that ARM was Intended to power 
the successor to the venerable BBC 
Computer. ARM’s designers quite open¬ 
ly stated their goal, which was to 
produce a 32-bit replacement for the 
6502, all the major competitors having 
been rejected as inadequate. 

When last year Acorn launched the 
Master, a slightly repackaged BBC, it 
was received with something approach¬ 
ing scorn, and many people expressed 
scepticism about whether Acorn had 
the wherewithal! to do anything useful 
with ARM. 

With the launch of the Archimedes or 
‘A’ series of computers, we can see 
that the Master was merely a stop-gap 
measure, and that behind the scenes 
Acorn was giving everything it had to 
ARM technology. It has been well 
worth the wait. The A series machines 
offer workstation power at personal 
computer prices, and they deliver this 
power to the programmer in any easy- 
to-use way, resulting in truly spec¬ 
tacular graphics abilities. 

It would be as well to clarify the 
status of this Benchtest. At the time of 
writing, the production models A305, 
A310, A440 and the A410 were not 
quite finished. Instead what Acorn lent 
to me was an A500 Development Sys¬ 
tem. This machine, which is not on 
sale to the public, is what Acorn uses 
for internal development of A series 
software, and has been distributed to 
selected external software producers 
for some months. It has a very similar 
hardware specification to that of the 
high-end A440 model (20Mbyte hard 
disk, one floppy, 2Mbytes memory), 
though it uses the older (3-micron 
process) versions of the ARM chips 
which are just slightly slower than the 
2-micron production versions. The sys¬ 
tem software I saw was at various 
stages of development; none was final 
and some sections were incomplete. 

You should, therefore, read this more 
as a preview than a review, and I shall 
point out various places where the 
production machines will differ from the 
A500. You may also be confident that 
any bias will be in the right direction; 
the production machines will be better 
than that which I tested. 

Hardware 

Enough has been wrtiiten about the 
Acorn ARM chip, (in this magazine, by 
myself, for one) that I shall only briefly 
describe this new processor. It is a full 


32-bit processor of classic RISC 
(Reduced Instruction Set) design, it 
uses 27 32-bit registers and a small in¬ 
struction set of 44 simple instructions, 
almost all of which execute in a single 
clock cycle. Like the old 6502 which 
partly inspired it, it gets its speed from 
short instructions rather than fast 
clocks (the 4MHz clock yields roughly 
four MIPS). Indeed, it was designed 
specifically to, be usable with cheap 
dynamic memory parts, unlike many 
new ultrafast processors which require 
astronomically expensive static RAM 
and 25MHz clock rates to get their per¬ 
formance. This has been a major fac¬ 
tor in allowing ARM to be the first 
‘super’ processor to find its way into a 
mass-market micro. 

We’ve heard much less about the 
three peripheral chips which Acorn 
designed to go with the ARM CPU, 
and which were launched in late 1986. 
These are the VIDC Video Controller, 
the MEMC Memory Controller and the 
IOC Input/Output Controller. All four 
chips are used in the A series machine 
architecture, forming a complete ‘desig¬ 
ner’ chip set. 

The VIDC controls a colour display 
with one, two, four, or eight bits per 
pixel: that is, from monochrome up to 
256 colours. It includes a 16-word 
colour lookup palette which allows a 
choice from a total of 4096 colours, 
and has on-chip digital-to-analogue con¬ 
verters to directly provide RGB signals. 
It also supports a hardware cursor in 
up to three colours, and directly con¬ 
trols VDU timing parameters in a 
programmable way. Its pixel rate is 


programmable between 8-24MHz (the 
rate at which the machine supplies in¬ 
formation to the screen). It’s hard to 
translate that directly into maximum 
screen resolution because there are 
some tricks which allow it to look like 
96MHz in certain circumstances; brief- 
fy, it can support 640x256 in 256 
colours or 640x512 in 16 colours. 

Rather surprisingly the VIDC also 
provides the Sound Controller. It can 
handle up to eight sound channels in 
stereo. The sound generation facility 
provided is rather simple compared 
with dedicated synthesiser chips like 
the Ensoniq, but fancy stuff can be 
done in software, exploiting the tremen¬ 
dous speed of the ARM. 

The MEMC chip can address and 
refresh up to 4Mbytes of actual RAM, 
but also has the capability of translat¬ 
ing logical to physical addresses so 
that a 32Mbyte logical address space 
can be supported. This can be used to 
provide a disk-based virtual memory 
system, or to provide hardware 
memory protection for multi-tasking sys¬ 
tems; that is, stopping one task interfer¬ 
ing with another’s memory. As an 
aside: it’s been the lack of such 
hardware protection for the 68000 
(Motorola’s Memory Manager having 
been hugely delayed) that has 
hindered the development of serious 
multi-tasking software on the Mac, ST 
and Amiga. 

The MEMC doubles as a DMA control¬ 
ler which manages the buffers for 
video, sound and cursor data. It is also 
the glue which sticks all the four chips 
together, providing as it does the 
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processor clock signal and all other 
system timing signals. 

The IOC controls system interrupts 
and the system bus. It contains a num¬ 
ber of timers, a serial keyboard inter¬ 
face and logic for talking to other 
peripherals. 

The importance of this all-Acorn chip 
set is two-fold. The careful packing of 
functions into the four chips removes 
the need for a lot of so-called ‘glue 
logic’ and so keeps the overall chip 
count low. But also the chips are op¬ 
timised to work together, using pipelin¬ 
ing and other tricks to maximise the 
performance of the whole combination. 
There is no compromise due to mis¬ 
match with other people’s chips, and 
this shows in the performance. Practi¬ 
cally all that is needed to make a com¬ 
puter out of the four chips is to add 
some disk controllers and some RAM 
and put it all in a box. 

The actual specifications of the Ar¬ 
chimedes machines are as follows. 
There are two series of machines, both 
of which live under the generic name 
Archimedes. The A300 series is the 
direct replacement for the BBC Micro 
and Master and will bear the BBC 
logo. The A400 series is more up¬ 
market, featuring internal hard disks, 
more memory and more expansion 
capabilities, and will be sold under the 
Acorn logo. 

The lowest cost machine, the A305, 
which will sell for around $3600, 
comes with 512k of RAM, while the 
A310 has 1Mbyte; the A305 is 
upgradable to 1Mbyte by simply 
populating vacant RAM sockets. Both 
models have one 3.5inch floppy drive, 
whose disks can be formatted to 800k 
or to 640k for Master compatibility. 

All models come in the same system 
unit case, which has a metal top and 
sides and a plastic front pane! with an 
ergonomically inclined (that is, at ‘hand 
angle’ rather than flat) floppy socket. 
The system unit contains a fairly quiet 
cooling fan, and the power supply. It 
has a smallish footprint about the 
same as an Amiga, but large enough 
to stand the monitor on, and the metal 
box supports this very robust optional 
backplane to hold ‘podules’. Serial 
(RS423) and parallel ports are stand¬ 
ard but Econet requires a podule. The 
A410 models come with 1-4Mbtes of 
RAM and four expansion slots for 
podules are fitted as standard, as also 
is the Econet socket. 

All the models include a massive 
512k of ROM containing the operating 
system and Basic. They also share a 
battery-backed clock/calendar and 256 
bytes of non-volatile CMOS RAM for 


system configuration. Video output is 
analogue RGB or composite 
monochrome. Acorn supplies a colour 
monitor capable of 640x256 resolution, 
but for the very maximum resolution 
you will need a NEC Multisync or 
equivalent. 

All models share a keyboard design, 
which is virtually a clone of the 103- 
key IBM Enhanced Keyboard, with just 
one special BBC key named ‘COPY’. 
This is a very smart move; if you’re 
going to copy IBM, copy its keyboards 
not its graphics. A touching concession 
to BBC fans is that on the A300 
models the 12 function keys are red! A 
three-button mechanical mouse is fitted 
as standard, which plugs into a socket 
on the keyboard. 

The A500 which ! used for this 
preview is closest to the A400; it has a 
20Mbytes internal hard disk but 
2Mbytes rather than 4Mbytes of RAM. 
The keyboard, however, was quite dif¬ 
ferent from the production model, 
cased in metal with only 10 function 
keys, and covered in keys with names 
like HELP, MENU, LOOKS and AGAIN 
which certainly don’t do what they say 
(some don’t do anything at all). 

The hard disk in the A500 is most 
noticeable for its ferociously rapid ac¬ 
cess speed. It loads huge programs 
with a faint burping noise, in the time it 
takes to blink an eye. The reason for 
this speed is that the disk is run with 
no interleaving of sectors. On an IBM 
XT, for example, the disk rotates about 
six times between each read to give 
the puny CPU time to digest; Ar¬ 
chimedes eliminates this dead time as 
the ARM processor can suck stuff off 
the disk as fast as it can rotate. 

The A300 models can be expanded 
with a second floppy disk drive, or with 
a 20Mbyte hard disk if the backplane is 
purchased. The podules which fit into 
the slots are double Eurocards. So far 
Acorn has announced its intention to 
produce the following podules: ‘Float¬ 
ing Point’, a hardware floating point 
coprocessor; ‘ROM’, a card to hold 
ROM-based applications, similar to the 
BBC sideways ROMs; ‘BBC I/O’, which 
reproduces the ports of the BBC B and 
Master, including D-to-A and 1 MHz 
bus; ‘MID!’, the music synthesiser con¬ 
trol; and ‘80186’, which runs an MS- 
DOS environment for IBM software. 

Software 

Operating System 

The operating system for the Ar¬ 
chimedes series is new, and is called 
Arthur (after the King rather than 
Daley, one hopes). Like the BBC 


operating system before, it is modular, 
the disk-filing system being kept 
separate from the machine operating 
system or MOS. This means that alter¬ 
native disk filing systems can be 
loaded, and indeed two alternatives 
are supplied. The ADFS (Advanced 
Disk Filing System) is a descendant of 
the ADFS on the Master. It supports a 
hierarchical directory structure and all 
the usual utilities for creating, deleting 
and housekeeping disk files. The other 
filing system supplied is ANFS (Ad¬ 
vanced Network Filing System) which 
is for use with Econet, and allows ac¬ 
cess to files kept on a remote file serv¬ 
er. Changing filing systems is just a 
matter of typing ADFS or ANFS at the 
prompt. 

The command line interface of Arthur 
is very much like that of the BBC 
operating system, so that users will be 
immediately at home. It uses the same 
asterisk prompt, and also has the *FX 
commands though there are rather 
more of them. I have never been a 
regular BBC user so I was lost in Ar¬ 
thur at first; the fact that it shares 
some command names with PC-DOS 
(for example, DIR) which do different 
things didn’t help. 

However, I soon learned to get 
around Arthur and found that it has 
some attractive aspects. For example, 
it has the Unix-like facility to define 
aliases for commands whose names 
you don’t like. In fact, it is very strong 
on configuration altogether; stored in 
the CMOS RAM there is a list of 30 
system parameters, such as the 
amount of Font space and number of 
open files, whose values can be in¬ 
spected using STATUS and altered 
using CONFIGURE from the keyboard. 
It is also possible to assign strings to 
the function keys interactively from the 
keyboard using KEY, and control 
characters may be embedded in such 
strings. Any text file of commands can 
be run as a batch file using EXEC, and 
such files can be created without using 
an editor by the BUILD command 
which directs keystrokes into a file. 

I found Arthur’s way with files rather 
disconcerting at first. Filenames have 
no extensions to indicate their type, 
and file types are treated in a very 
uniform manner, in fact, only date- 
stamped text files, plain text files and 
binary files are distinguished. All files 
contain a load address, and if you type 
the name of any kind of file Arthur will 
do its damndest to load it. Arthur 
knows about Basic source programs 
and executes them correctly without 
you having to load Basic explicitly. 
Acorn tells me that in the finished 


Page 38 APC August 1987 














Computer Dimensions 
soie Victorian distributor to Deaiers 
for the revoiutionary 

STARCARD FAX 


STARCARD FAX- 
the non-stop Fax that 
transforms your PC into the 
most versatile fax machine in 


the world. 


Fax takes a giant leap forward. The remarkable 
Starcard Fax transforms a Personal Computer 
into a Fax with the added capabilities of word 
processing, desktop publishing and the power 
of the personal computer. 

Can be installed within minutes to send or 
receive and retails at $2695 including tax. 

The Starcard Fax can store and retrieve every 
fax sent or received. No more lost faxes. 

No more paper handling problems. 



Starcard Fax will queue, send or retry 
telephone numbers an unlimited number of 
times, until the fax gets through. 
Desktop publishing features included in 
software - construct newsletters and 
press releases on the PC. 
Computer Dimensions, with their 
reputation of being first with the best, have 
won sole Victorian distribution to Dealers for 
the amazing Starcard Fax. 



Twelve months old and growing fast. 



Computer Dimensions 


Computer Dimensions Authorised distributors for Epson Printers, 
Microline Printers, Taxan Monitors, plus a full range of cards, discs and 
drives, tape backup units, PC application software and much much more. 

Call now for details on New Epson GQ3500 Compact Laser Printer. 

Sourcing Contacts USA Advisory and Buying Service 
Better Margins No Minimum Quantities 


CN 

3rd Floor, 63 Stead St, Sth Melbourne 3205. Ph: (03) 699 6122 Fax: 696 2932 I 
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The back of the Archimedes is reiatively sparse by today’s standards, consisting 
of: headphone sockets, mono video out, analogue RGB, serial, parallel and 
Econet. The two removable plates above the ports will accommodate ‘podules’ — 
that is, peripheral modules 



Critics of the Model B’s PCB will be pleasantly surprised by the minimal chip 
count of the Archimedes. The absence of ‘glue’ chips means that it has fewer 
chips than all the popular 16-bit and 32-bit micros 


product Arthur will know more about 
more file types in this way, and be able 
to pick the correct application to open 
a given file, as the Mac does. 

The other intriguing aspect of Arthur 
is that it can load files to any address 
in memory; its memory allocation 
strategy is utterly different from CP/M 
or MS-DOS ‘style’ systems. This 
makes it very easy to have several co¬ 
resident programs, and for data files to 
load themselves without the use of an 
application program. For example, a 
picture can be displayed simply by 
typing the name of the picture data file, 
which loads itself into video RAM. 

At the command level Arthur could 
not be described as a friendly operat¬ 
ing system, though it has all the fea¬ 
tures that programmers need. I found it 
rather spartan, even compared to PC- 
DOS. 

On the proper Archimedes machines, 
however, Arthur will be hidden from the 
user by a window/icon/mouse Desktop 
interface; this was only in a prototype 
form on my machine but, nevertheless, 
looked very good indeed. The overlap¬ 
ping, resizable windows are in colour, 
and resemble a hybrid of GEM, Win¬ 
dows and the Macintosh. Each window 
has horizontal and vertical scroll bars, 
a zoom box to expand it to full screen, 
and a close box marked with an ‘X’. 
Acorn uses the mouse in the same 
way that the original Xerox research 
team did; the left button is for ‘Select’, 
the middle button is for ‘Menu’, and the 
right button is for ‘Alter’. When you 
press the middle button a pop-up 
menu appears at the cursor position 
(that is, where your eyes are focused), 
not at the top of the screen. You then 
select from it with the left button. 

The idea of pull-down menus along 
the top of the screen is not employed, 
possibly to avoid trouble from Apple’s 
legal bully boys. Instead there is a 
thick bar at the foot of the screen 
which contains large icons, similar to 
those in MS-Windows. Five desk acces¬ 
sories, a clock, calculator, diary/calen¬ 
dar, notepad and colour palette are per¬ 
manently installed, and directory list¬ 
ings are obtained by opening the disk 
icons. 

Windows are resized by grabbing the 
lower right-hand corner using the 
Select button, while the Alter button al¬ 
lows the window to be dragged across 
the screen. The power of the ARM is 
such that the windows respond more 
quickly than on any other machine I’ve 
tried, with no hint of lag — even more 
impressive when you realise that this 
WIMP desktop is written in BBC Basic. 
The desktop will be automatically 


entered when the production machine 
is booted, whereas my A500 booted 
into the Arthur command line. 

Arthur also supports the graphics and 
sound of the A series. This is in con¬ 
trast to machines like the IBM PC 
where graphics are performed outside 
the operating system, by direct 
hardware access. Screen modes and 
colours can be changed direct from the 
prompt by sending Ctrl characters; 
it’s even possible to plot points in this 
way. 

There are no less than 20 graphics 


modes in all, using from a minimum of 
20k to a maximum of 160k of memory. 
The colours available are 2, 4, 16 or 
256. The highest mode usable on the 
standard colour monitor is mode 15 — 
that is, 640x256 in 256 colours. 
Flowever, in this case the colours are 
not all independently selectable; the 
palette permits 64 base colours to be 
selected, and each one can be dis¬ 
played in four tints (with varying 
amounts of white added). 

The 64 base colours can be chosen 
from the total of 4096 only in groups of 
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When it comes to ours or theirs, only NetComm 
has a modem to suit ever y communications need. 






MODEL 

DESCRIPTION 

FEATURES 

BAUD RATES 

CM400 

Modem 64/12B® 

AaPDJD,AR,AA,AX,OA,SW, 
ASY Commodore® Compatible 

300FDX, 1200i^5FDX(CCin V21,V23) 

SM8501 

Modem 3+12® 
NCP 

MD,PaMA,OA,S^ASY,IBM 
PC® Compatible 

300FDX, 1200/75FDX (CCITT V2l V23, 
Bein03 

SM8502 

Modem 3+12® A 

MD,PD,MA,OA,S^ASY, 

Apple,ll/e/cCampotible 

300 FDX, 1200/75 FDX (CCITT V21, Y23, 

Bell 103) 

SM860 

AutoModem® 

3+12 

AD,PD,MA,OA,ASXAT,a^ 

300 FDX, 1200/75 FDX, 75/1200 FDX 
(CC)nY2lY23,Bein03) 

AM 100 

AutoModem® 

21/23 

AD,PD,TD,AA,AX,OA,AT,ASY 

300 FDX, 1200i^5 FDX, 75/1200FDX 
lCCHTV21,V23,Bein03) 

AM120 

AutoModem® 

12/12 

AD,PDjaAA,AX,OA,AT,ASY 

1200FDXlCCITTV22,Belll03,212A) 

AM140 

/\utaModem® 

24/24 

AD,PD,TaAA,AX,OA,AT,ASY 

1200FDX,2400FDX, lCCITTY22,Y22bis, 
Bell 103,212A) 

AM 160 

AutoModem® 

123 

AD,PD,TD,AA,AX,OA,ATASY 

300 FDX, 1200/75 FDX, 75/1200 FDX, 1200 
FDX (CCITT Y21,Y23,Y22, Bell 103,212A) 

AM180 

AutoModem® 

1234 

AD,PDJD,AA,AX,OA,AT,ASY 

300 FDX, 1200/75 FDX, 75/1200 FDX, 
1200FDX,2400FDX1CCITTV21,V23, 
Y22,Y22bis,Bell 103,212A) 

SM8911 

SmartModem® 

21/23SA 

AaPD,TD,AR,AA,OA,AX,AT, 

ASY,SY,a^ 

300FDX, 1200/75 FDX, 75/1200 FDX 
1200HDX 1CC1TTY21,Y23, Bell 103) 

SM8721 

SmartModem® 

1200SA 

AaPD,TD,AR,AA,AX,OA,AT, 

ASXSXS^ 

1200 FDX, (CCin Y22,Bell 103,212A) 

SM8821 

SmartModem® 
2400SA ■ 

AaPD,TaAR,AA,AX,OA,AT, 

ASY,SY,a^ 

1200 FDX, 2400 FDX (CCITT V22, Y22bis, 
Bell 103,212A 

SM8421 

SmartModem® 

123SA 

AaPD,TD,AR,AA,AX,OA,AT 

ASYSY,a^ 

300 FDX, 1200/75 FDX, 75/1200 FDX, 1200 
HDX, 1200 FDX (CCITT Y21,Y23,Y22, 

Bell 103,212A) 

SM8471 

SmartModem® 

1234SA 

AaPb,TaAR,AA,AX,OA,AT, 

ASY,SY,a^ 

300 FDX, 1200/75 FDX, 75/1200 FDX 

1200 HDX, 1200FDX, 2400 FDX (CCIH 

Y21, V23, V22, V22bis, Bell 103,212A) 

DL842 

DotoLock® 

123SA 

AaPD,TaAR,AA,AX,OA,AT, 

a^^E8DE,PWASYSY 

300FDX, 1200/75 FDX, 75/1200 FDX 
1200HDX, 1200FDX(CCITTY21,Y23, 
V22,Bell 103,212A) 

DL847 

DotoLock® 

1234SA 

AD, PD JD, AR, AA, AX, OA, AT, 
SVyERDE,PWASY,SY 

300FDX, 1200/75 FDX, 75/1200 FDX 
1200HDX, 1200 FDX,2400FDX (CCITT 
Y21, Y23, Y22, Y22bls, Bell 103,212A) 

IN600 

PCln/Modem® 

ad,pd,td,ar,aa,ax,oa,at, 

S^ ASY, FI (Half Cord Size) 

300 FDX, 1200/75 FDX, 75/1200FDX 

CCITT Y21,Y23, Bell 103 

IN610 

12001n/Madem® 

ad,pd,td,ar,aa,ax,oa,at, 

S^ASY,FI(y4CatdSizel 

1200FDX (CCITT Y22,Bell 103,212A) 

IN615 

2400 In/Modem® 

AD,PD,TD,AR,AA,AX,OA,AT, 

SW,ASY,Fl(y4CardSi2e) 

1200 FDX, 2400 FDX (CCITT V22, Y22bis, 
Bell 103,212A) 

IN620 

123 In/Modem® 

ad,pd,td,ar,aa,ax,oa,at, 

SW,ASY,FI(y4CordSize) 

300 FDX, 1200/75 FDX, 75/1200FDX, 1200 
FDX (CCITT Y21, Y23, Y22, Bell 103,212A) 

IN625 

1234 In/Modem® 

ad,pd,td,ar,aa,ax,oa,at, 

S^ ASY, FI(y4Catd Size) 

300 FDX, 1200/75 FDX, 75/1200 FDX, 
1200FDX,2400FDX(CCiTTY21,Y23, 
Y22,Y22bis,Bein03,212A] 

TRIOO 

Trail Blazer® 

18,000 bps High Speed Modem, 

ad,pd,td,aIaa,ax,oa,at, 

ERASY 

300FDX, 1200FDX,2400FDX, IB,000 
Adaptive Duplex (CCITT Y21, Y 22, V22bis, 
Bell 103,21^) 

TR200 

TrailBlozerPC® 

18,000 bps High Speed Modem, 

ad,pd,td,ar,aa,ax,oa,at, 

ERASY,a^',FI 

3(X)FDX, 1200FDX,2400FDX, IB,000 
AdaptiveDuplexlCaTTY21,Y22,Y22bis, 
Bell 103,212A) 

SM2000 

SmartModem® 

9648PT 

AD,PD,TD,AA,AX,SY 

2400,4800,7200,9600HDX2-VYitBand 
FDX4.WirB (CCITT Y27,Y29) 

SM2010 

SmartModem® 

9648DF 

AD,PD,TD,AA,AX,SY 

2400,4800,7200,9600HDX2-WirBand 
FDX4-VYirB (CCITT Y27Y29) 

SM2020 

SmartModem® 

9648HD 

AD,PD,TD,AA,AX,SY 

2400,4800,7200,9600 HDX 2-WitB Only 
lCCinY27,V29) 


1^1 f i-v . . LEGEND; 

Total Solutions for Data Communications AD-toDioi 

Netcomm (Aust) Pty Ltd • NSW PO Box 284 Pymble NSW 2D73 Tel: (02) 888 5533 ^ iK^keDal 

Telex: AA27488MODEMS Minerva: 07:DNC002 Viatell: 288855330 (^3 

Vic. 94 River Street South Yarra 3141 Tel: (03) 241 0534 AR -Auto Ranging 

Qld. Suite 6 Level 11 AMP Place 10 Eagle Street Brisbane 4000 Tel: (07) 229 7376 AA -Auto Answer 
WA. St Martin's Tower 44 Georges Tee Perth Tel; (09) 220 3407 MA - Monual Answer 

(g)SmortModem,AutaModem,in/Modem and DotaLock are registered trademarks of NetCamm (Aust) Pty Ltd Apple, IBM ondCommodare are trademarks of their respective corporatians.igiTrailBlazer is a registered trademark afTeiebit Corporation. 


FDX-Full Duplex 
HDX-Hall Duplex 
AX -AutoDisconnect 
OA - Originate & Answer 
AT "AT" Command Set 
SW -SoftwareIncluded 
EP -Error Protection 


DE - Data Encryption 
PW - Passwotd/Dial-Back 
SY -Synchronous 
ASY-Asynchronous 

-Fully internal for IBM PC 
ana compatibles ^ 
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The Acorn WIMP interface is fast, 
colourful and easy to use. The Ar¬ 
chimedes makes this all possible from 
a BBC Basic program 


16 at a time. Nevertheless, the colour 
range available in mode 15 is good 
enough to create almost photographic 
realism. Modes 18 to 20 give 512 lines 
of vertical resolution and need a Multi¬ 
sync monitor to display them. The 
teletext mode 7 of the BBC Micro is 
retained for compatibility. There are 
also text modes ranging from 40 
characters x 25 lines to 132x32 in up 
to 16 colours. 

BBC Basic V 

The Basic built into Archimedes is ver¬ 
sion 5 of BBC basic, which incor¬ 
porates many extensions. Some of 
these are improvements to the control 
structures of the language, while 
others implement sound and graphics 
support for Archimedes. 

While BBC Basic was a big improve¬ 
ment over unstructured Basic such as 
Microsoft’s, it still had plenty of warts. 
Almost all have now been removed. In 
particular, IF . . . THEN . . . ELSE . . . 
ENDIF can now span many lines to 
allow proper block structure; WHILE. . . 
ENDWHILE loops are added; a CASE 
statement has been added; and func¬ 
tions and procedures can now be built 
into libraries which are held in RAM 
and invoked by name in programs. 
Line numbers are optional, so Pascal- 



The usual collection of desk acces¬ 
sories is included on the Welcome 
disk, and includes a clock, notepad 
and calendar 


type programs can be written using the 
powerful windowing full-screen editor 
which is built in. The obnoxious BBC 
line editor is still there for those who 
are hooked on it. As on the BBC, any 
operating system command can be is¬ 
sued from inside Basic by prefacing it 
with a 

Basic V is not limited to 64k but can 
address the whole 4Mbytes memory 
space, allowing substantial programs 
to be written. Operations on whole ar¬ 
rays have been added to the language, 
so that, for instance, all the elements 
can be assigned to, added to, multi¬ 
plied or divided by a constant in a 
single statement: 

DIM A(1000) A() ^ A() * 8 

Arithmetic operations can be per¬ 
formed between two arrays of the 
same dimensions, and matrix mutliplica- 
tion is supported between vectors and 
2D matrices. 

The graphics and sound extensions 
would take a lot more space to 
describe in full than is available here, 
but I’ll sketch the most important bits. 
The basic colour control primitive is 
GCOL which sets both background 
and foreground colours. It can also 
take an optional second parameter 
which sets the logical plotting mode. 
There are eight such modes, namely 



The Archimedes bundled landeT 
game, written in BBC Basic, is des¬ 
tined to become as famous as the 
Amiga's ‘bouncing ball’ demo 


Overwrite, OR, AND, XOR (or EOR as 
Acorn insists on calling it) with the cur¬ 
rent screen colour, and various logical 
combinations with the inverse of the 
screen colour. These can be used to 
get special effects such as transparen¬ 
cy. 

Drawing is controlled by a number of 
powerful primitives. MOVE, LINE and 
POINT cater for basic drawing, but the 
more interesting routines are PLOT, 
RECTANGLE, CIRCLE and ELLIPSE. 
PLOT m,X,Y is an extraordinary com¬ 
mand, where the first parameter m 
sets one of 255 different modes; these 
cover drawing just about anything you 
can name, including lines, triangles, 
rectangles, circles, ellipses, arcs, seg¬ 
ments, filled or empty, solid or dotted. 
In fact, RECTANGLE, CIRCLE and EL¬ 
LIPSE are just special cases of PLOT 
which are easier to use and to read. 
ELLIPSE draws ellipses of any orienta¬ 
tion, not just those parallel to the axes. 
RECTANGLE has a special extension 
TO, in which a specified rectangle of 
screen is moved or copied to another 
location, in effect a high-level bit-blit. 
For example: 

RECTANGLE FILL 10,10,40,40 TO 
100,200 

would move a 40x40 square of pixels 
from coordinates 10,10 to 100,200 and 
fill the original space with background 
colour. The most noticeable omission 
is a general filled polygon routine, 
though you can flood fill any outline 
using PLOT. 

The most important thing to note 
about all these graphics primitives is 
that they are blindingly fast. Circle and 
rectangle filling is virtually instan¬ 
taneous. In addition to the graphics 
primitives, there are *FX and VDU 
commands which can do things like 
defining scrolling and graphics win¬ 
dows, and printing text in graphics dis¬ 
plays. Then there is SYS, which allows 


Technical specifications: Archimedes 305 

Processor: 

Acorn ARM 

RAM: 

512k 

ROM: 

512k 

Mass storage: 

One 3.5inch 800k floppy 

Display: 

Choice of high-resolution mono and medium-resolution 
colour 

Extension: 

Two expansion slots via optional back-plane 

Operating system: 

Arthur 

Bundled software: 

BBC Basic V, Archimedes Desktop, 6502 emulator, 
tutorial and GAME1 
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BUSINESS WISE PC SOETWARE EROM SAGE 


BUSINESS WISE, 
PRICE WISE, 
IT HAS TO BE 


Australia’s newest range of low priced, high 
performance, full feature software programs 
to cover most business needs. 

Designed for use with the Amstrad PC 1512, 
IBM PC and all compatible personal 
computers. With 90 days’ technical support 
absolutely free. 

Available now from all good computer 
outlets. 

Send for details now. 


BOOKKEEPER 

Small business bookkeeping & accounting 

$299 

ACCOUNTANT 

Powerful integrated accounting 

$449 

ACCOUNTANT PLUS 

Accounting with stock control & invoicing 

$599 

RETRIEVE 

Data storage & management 

$299 

CHIT-CHAT 

E-mail, Viatel & file transfer 

$299 

PC PLANNER 

Lotus I-2-3 ® compatible spreadsheet 

$299 

DESK-SET 

Desk top organiser & utilities 

$249 

PC WRITE 

Word processor with spelling checker 

$299 

FREE DEMONSTRATION DISK 

For a free SV7' demo disk of all Sage programs, attach a 
letterhead or business card to the coupon. 


!1c_^si_ni^s so 


PLEASE SEND FULL DETAILS 


NAME 


POSITION 


ADDRESS 


POSTCODE 


Personal Computer 
Software P/L 
68 Alfred St. 
Milson’s Point 2061 
Phone (02) 923-2899 


Or telephone the Sage Sales Desk on: (02) 923-2899 
Personal Computer Software P/L 
68 Alfred St., Milson’s Point 2061 


j 


.SAf) 
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In Monochrome 




JTOCAD 


Hercules offers two high 
resolution graphics cards for IBM 
PC/XT/AT's and compatibles - the 
Graphics Card Plus for 
monochrome monitors, and the 
new Hercules InColor Card for 
multisync and enhanced colour 
(“EGA type”) monitors. 

Both cards provide features not 
found on any other graphics card 
and both run more software at a 
higher resolution, with better text 
display capabilities than any other 
card ~ monochrome or colour! 


The Highest Popularly 
Supported Resolution 

Both cards feature the highest 
popularly supported resolution - 
“Hercules” 720x348. More 
software depends on this standard 
than any other, because of its crisp 
graphics display Ifs available for 
the first time for monochrome 
monitors with the Graphics Card 
Plus and now in up to 16 colours 
with the Hercules InColor Card. 

At last your favourite Hercules 
compatible programs like 1-2-3, 
AutoCad, Microsoft Windows and 
many more can run in full 
colour at this high resolution. 

Good-bye Driver 
Worries 

cards are completely 
compatible with each other. 

Any software you run 
on your Hercules 
monochrome 
graphics card will 
run in two (and 
sometimes more) 
colours on the 
InColor Card 


without changing the video driver 
Most popular software packages 
like 1-2-3, Symphony Framework, 
and AutoCad, which run in full 
colour on the InColor Card, also 
use a single unified driver to run on 
both cards. 

So, you can use your entire 
monochrome software library on a 
multisync or enhanced colour 
monitor Or easily move your 
software back and forth or network 
between mono and colour systems. 

WYSIWYG... and More 

And, of course, both the 
Graphics Card Plus and InColor 
Card feature RamFont... Hercules’ 
powerful ne^y mode that lets 
software display 3,072 software 
definable characters instead of the 
fixed 256 ASCII character set. 
Which means programs 
like Lotus 1-2-3 can 
display nearly twice as 
much data and even 
gain apop-up window 
on the spreadsheet, 
without losing 
speed. 


Microsoft Word runs up to four 
times faster. And word processors 
like Lotus Manuscript require 
RamFont to display subscripts, 
superscripts, italics and other 
attributes in the text processing 
mode. 

^ But RamFont’s power doesn’t 
end there. Using third-party add¬ 
on software, most popular word 
processors can display and print 
foreign languages, scientific 
characters, or a wide variety of 
fonts. Not to mention the new 
breed of software that will let 
























Better 


In Enhanced Colouril 




you combine large type with small 
type in a variety of fonts and 
symbol styles at lightning speed. 

Two Kinds of Monitor 
One Brand of Card 

So whether you work in colour or 
monochrome, choose Hercules. We 
run your software better. 


A Few 
Examples... 

Here are a 
lew of the 
programs that 
benefit from 
Hercules 720x 
348 graphics and/ 
or Ram Font i n monochrome on 
tlhe Graphics Card Plus and full colour on the InColor 
Card. Not included in this list are the thousands of 
monochrome standard text Graphics programs which 
automatically run on both cards. 

Aldus 'Pagemak.ei', Desktoppublishing. 8 colour or 
monockrouie 720x348graphics in Microsoft Windows 
enviroivnent. Design Board MegaCADD, a CAD 
program from 16 colours, or monochrome 720x348 
g} aphics. Unified driver. Ashton-Tate Framework H. 
Expanded spreadsheet display, speeded up 
wordprocessor usingRamFont. Unified driver. 

AutoDesk AutoCAD, Auto-Sketch. 

16 colour Of moaoclv'ome 720x348 
graphics. Unified driver. Underware 
Brief. Prvgram editor uses RamFont 
for 43 line display. BPS 35 M.M. 
Express. Slide production program. 

16 colour or monochrome 720x348 
graphics. BroderbuJid For Comment. 
Editing tool utilizes RamFont for 43 
line display. Computer Associates 
Super Calc 4, Spreadsheet. 16 colour 
or monochrome 720x348 graphic.s. 


Ti 
Tw 


Unified 
driver. 
Computer 
Linguist 
Russ Star, 
etc. Add 
on pro¬ 
grams use 
Ra niFon t to con vert 
WordStar to foreign language 
word processor with screen display and 
printer support. Dragonfly Software Nota Bene. 
Foreign language word processor uses RamFont to 
display Russian, Hebrew, Sanskrit, etc. with full 
printer support. Evolution Software FastCAD, 
EasyCAD. 16 colour or monochrome 720x348 
graphics. Image Processing TurboFonts, Uses 
RamFont to allow font substitution andpiinter support 
for most popular word processing programs such as 
WordPerfect, Multimate, WordStar, etc. Generic 
Software Generic CAD, 16colourormouochrome 
720x348graphics. GSS GSS Library. Driver Ubraty 
with siippor't for Hercules mono and colour 720x348 
graphics. Javelin Javelin. Integrated, software. 8 
colour or inonochrome 720x348graph ics. Lotus 1-2-3 
Versions 2.0 and above. Rain Font expands 
spreadsheet display from 80 columns by 25 to 90x38 
(nearly twice data display), 6 colour or monochrome 
720x348graphics or graphic window on spreadsheet. 
Lotus Manuscript. Requires RamFont for display of 
italics, subscripts, etc. while text proces.sing. Lotus 
Symphony. Uses Ra?7iFont to exjmnd data display 
from 80 columns x 25 rows to 90x30 with faster 
scrolling. Mace Utilities GRASP. PC 
system. 16 colour or monochrome 720x348 graphics. 
Marc Publishing WordMARC. _ _ 

Uses RamFont for display of italics, lax 


subscripts, 
symbols, etc 
Metagraphics 
Meta window. 
Turbo-pascal & 
Turbo Cgraphics 
library, 16 colour 
or !?7.onochrome 720 
x348graphics. MiCro- 
grafx In-a-vision. 
Computer aided drawing. 

8 colour or monochmme 
720x348graphics in Windows 
enviroment. Microsoft Chart. 

16 colour or nwnochrome 720x348 
graphics, Microsoft Multiplan. 
RamFont expands data display 
from 80columns by 25 to 90x38 
neaiiy twice data display), with toggle between the 
two. German and French versions only at this time. 
Microsoft Word (3.1 +). RamFont speeds up this 
program up to 4 times while retaining its impressive 
on-screen display of fonts and attributes. Microsoft 
Windows. 8 colours or monochrome any application 
run ning under the Windows environ men t. Paperback 
Software VP Graphics, Graphics add-on. 8 colour 
720x348graphics. Earth Imaging System Panacea. 
Uses RamFont forgeographic maps instead of 
graphics mode. Patton & Patton Flowcharting II. 
Uses RamFont to display flowcharting ico7js at text 
mode speed. Perspective 3D Graphics. Add-on 
giaphics package, 16 colour or monochrome 720x348 
graphics. PFS Harvard Presentation Graphics. 16 
colour or fiwnochrome 720x348graphics. San 
Francisco Design Alexander. Word processor uses 
Rain Font to display special fonts and sy?nhols at text 
processing speed. Scroll System PS Technical Word 
Processor. Uses RamFont to display scientific an d 
technical symbols at text processing speed. Soft 
Evolution SupraFont. RamFotU font editor. The 
Software Group Enable. 16 colour or monochrome 
720x348graphics. RamFont for italics and boldface 
in wordprocessor. Software Products International 
Open Access. 16 colour or monochrome 720x348 
graphics. Solustan Qalam. Indian language word 
processor, uses RamFont to display and print 14 
dialects. Stella Systems Stella Business Graphics. 
16 colour or monochrome 720x348graphics. STSC 
APL. Programming language using RamFont to 
display special characters required at text speeds. 

T& W Versa CAD. 8 color or monochrome 720x348 
graphics. Woodsmith Language Design Kit. Font 
editor and printing support add-on using RamFont 
for popular ASCII based programs. ZSoft PC 

Publisher’s Paintbrush. 16 colour I ‘ _-z— 

or monochrome 720x348graphivs. SDoOex.Tax ; 

['net 


Hercules Graphics Card Plus. 
For monochrome monitors. 


Hercules InColour Card, For multisync and 
enhanced colour (“EGA type”) monitors. 


Hercules. We’re strong on graphics. 

TECH PACIFIC, ^^CRO AUSTRALU, 

119 FERRARS STREET, SOLTH MELBOURNE, VICTORIA 3205, 55. BLAXLAND RD, RYDE, 2112 NEWSOUHTf WALES 

MELBOLTINE (03) 690 9055, SYDNEY (02) 319 2622. SYDNEY: 02 8083055, MELBOURNE: 03 8792266.’ 

Hercules Computer Technology, 2550 Ninth Street, Berkeley, CA 94710. Telephone: 415 540-6000. Telex: 754063. Fax; 415 540-6621. 

Hercules, RamFont and InColor are trademarks of Hercules Computer Technology. Other products are trademarks of their respective holders. 














BENCHTEST 


direct calls to operating system 
routines to be made from Basic. It’s 
also possible to write to and read from 
memory directly using the indirection 
operators, ?,!,$ far more elegantly than 
with the cursed PEEK and POKE. And 
if none of this is fast enough, in the 
last resort you can CALL machine 
code routines. By combining all these 
features it is possible to write profes¬ 
sional standard graphics programs in 
interpreted Basic. To my astonishment 
I discovered that the Desktop demon¬ 
strations and the font and sprite editors 
on my A500 were all written in Basic. 

Basic supports the mouse in a very 
straightforward way through the com¬ 
mand MOUSE X,Y,BUTTON. This 
returns the current mouse position in X 
and Y and the button status, and you 
call it as often as needed. The com¬ 
mand MOUSE RECTANGLE defines 
the screen area in which the mouse 
pointer can be moved. I was able to 
write a quite nifty mouse-driven paint¬ 
ing program in a couple of hours and 
77 lines of Basic. 

The Arthur operating system can 
reserve memory space for storing 
‘sprites’; graphic images which can be 
manipulated as single objects. These 
are purely software sprites, not 
hardware generated like those on the 
Amiga or Commodore 64. Such is the 
raw power of the ARM, though, that 
you would never notice. The supplied 
sprite editor permits mouse-assisted 
drawing of sprites in any of the screen 
modes (that is, in up to 256 colours) 
and of any size not exceeding the 
memory allocated, so full screen 
sprites are possible. 

Once drawn a sprite is saved in RAM 
under a name, and it can be put on the 
screen using PLOT and its name, an 
operation which is fast enough to per¬ 
form effective animation. The stored 
sprites can be saved to disk and 
loaded using the operating system com¬ 
mands SSAVE and SLOAD; many ap¬ 
plication programs will be started by a 
batch file which begins with a list of 
SLOADs. 

The basic is extraordinarily fast for an 
interpreter, and in applications whose 
execution time is dominated by arith¬ 
metic or graphics operations there is lit¬ 
tle point in using anything else. The 
Basic does show its weakness on 
programs which are dominated by loop 
timing, however; its performance on 
Eratosthenes’ Sieve, at 8.7 seconds 
per iteration, is pretty average. For this 
kind of program a compiled language 
would better exploit the ARM power. 
Only the most demanding of applica¬ 
tions (for example, real-time simula- 



Benehmarks 


Intmath 

0.37secs 

Reaimath 

0.41 secs 

Triglog 

2.31 secs 

Textscrn 

6.67secs 

Grafscrn {MdDE1)6.78secs 

For a full explanation of the APC 
Benchmarks, see the November 

1986 issue. All programs are in 

BBC Basic V. 




Textscrn 



Grafscrn 



Seconds 


Seconds 



Archimedes 



Compaq 386 


Benchmarks for the Archimedes, and in comparison to the Compaq 386 


tions) would tempt one to use machine 
code. Acorn has a reasonable amount 
of developer’s software for the ARM. 
There are compilers for C and Fortran, 
Lisp and Prolog systems, and of 
course an assembler and debugger. 

There is a very powerful program¬ 
mer’s editor called Twin (because it 
can use twin windows) which was on 


the hard disk of my A500: it is extreme¬ 
ly fast and includes Econet electronic 
mail so that programmers on a net can 
exchange source code and so on. For 
mathematicians there is an implementa¬ 
tion of the Reduce 4 symbolic maths 
system, and on a 4Mbyte A440 this be¬ 
comes a very serious proposition, in 
terms of both speed and workspace. 
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Postpak. 

For those who feel 
uncotnfertable 
puttiiig their brains 
inapaperbag. 



Now you can mail up to 5 computer disk¬ 
ettes in special protective Postpak containers 
from Australia Post. 

They’re safer, stronger and che^er than 
the paper bags you’re using now. 


What’s more,the more you buy the more 
you save. Buy them from any Post Office. 

POSTPAK. WE DELIVER. 


Australia Post 


Mojo MDA APC137 






/M i c ro/Ms n i a 



Ability 

$139 



Epson 

LX800 

CCAO 


Miniscribe 
44Mb Disk 

$1 799 


NEC P?„ 

$ 1 , 13 ? 


SOFTWARE 

Above Disc______■. = . • 290.00 

Access. 439.00 

Ancient Art of War -■ .—.. 50.00 

Async ........_-.-.-. . 53.00 

A\idltorVersion3 .. . ..216.00 

Back-It...135.00 

C Compiler-MS . . . .529.00 

Carbon Copy ■- --—.... 420.00 

Chart .-_____ 499.00 

Chartmaster.525,00 

Chartstar . . . ■ .261.00 

Clickart Personal Publisher . 295.00 

Cobol Compiler - MS--—... 1139.00 

Cobol Toolkit . 550.00 

Concurrent PC DOS for IBM—Ver 5.0 .... 510.00 

Copy 11 PC . 91.00 

Copy II PC Option Board.249.00 

Copywrlte ------- . 95,00 

Crosstalk XVI —. 199.00 

DlACAeocniiitingAast. Ver. -- 860.00 

DBSQvlew.;.169.00 

DS Backup Plus 160.00 

Dataflex. 1690.00 

Daybook-Accounting Cashbook . 159.00 

Dbase II.750.00 

miase m Plus.878.00 

Dbase III Plus Lan Pack. 1480.00 

Diagram - Master.65 l.OO 

Disk Manager - surpass 33MB limit.225.00 

Disk Optimizer 95.00 

Dos Lock —-- 150.00 

Bnter - Fall Accounting System.44B.00 

Pastback.179.00 

Pastgraphs. 390.00 

First Choice. 276.00 

Plashcode. 269.00 

Plashup Windows .. 148.00 

Plight Simulator 105.00 

Pormeasy Desktop Publisher.990.00 

Formtool - Forms Design.265.00 

Fortran Compiler - MS.649.00 

Framework II . 1044.00 

Freelance . . . 733.00 

Gem Desktop Publisher .. 662.00 

Genifer _^.473.00 

Graphwriter ' 930.00 

HAL. 249.00 

Harvard Presentation Graphics .696.00 

Harvard Professional Pub lis her_ 1349.00 


Hot .I'^B.OO 

IBM PC Story Board. 516.00 

Jst.102.00 

Keyworks.._ . ■■■ 148.00 

icings Quest ■ 90.00 

Knowledgsman . • 919.00 

liOtns 1-8-8 ’ 890.00 

Mace—Utility program. . . ■ ■ .■ ■ 159.00 

Magician ... ..... 

Manuscript.733.00 


Nortons Editor ... : -208.00 

OpenAccsss 11. 1090.00 

Pagemaker.— --—-— 1850.00 

Pascal Compiler — MS _ —.662.00 

PC Tools 104.00 

PC Tutorial . - 90.00 

Perspective — 3D Biisineas Graphics.860.00 

Postcods. 49.00 

Printworks.146.00 

Pro Design 11 599.00 



“We started Microiriania to give you tlie uigliest 
quality service at Australia’s lowest prices.” 

0 T/’-j c n p +■ o ~T l\^/[ q "p f-S Tr *Do] .cf 0 p 


Microsoft Macro Aseembler.350.00 

Microsoft Project Version 2.0.666.00 

Mirror - Crosstalk clone 96.00 

MOS 355 Operating System. 1439.00 

MulUmate 3.31.639.00 

Multimate Advantage II.654.00 

MulUplan.360.00 

Newsmaster _ ,..149.00 

Norton Commander.120.00 

Norton Utilities.134,00 

Norton UtU. Advanced.249.00 


Professional File. 

.390.00 

ProfesBional Write. 

QDOSII. 

QG^A 

.335.00 

,529,00 

Quality Analyst. 

.670.00 

Quick Basic. 

.178.00 

BapidFile . 

.878.00 

Rbase‘B000. 

Rsnnn 

Referse. . 

. 119.00 

Reflex —Version 1.1.. 


Remote ........ 

.227.00 


SMART (Lan System).2183.00 

SPSS/PC+.1882.00 

Sargon III.—-.- ■ ■ 100.00 

Sidekick (protected version) —. 75.00 

Sidekick (xmprotected version)- 136.00 

Sideways. ■■■ 135.00 

Sign-Master . . 442.00 

Smart Package.1199.00 

Smartkey. 88.00 

Smartatxjff - 91.00 

Softerm PC Comms.472.00 

Software Carousel. 95.00 

Spellbinder ■••• 695.00 

Spotlight... -139.00 

Statpak. - 559.00 

Superkey 115.00 

Superprcject Pl\is .. . 760.00 

Superwriter ...■ .377.00 

Symplioxiy. 880.00 

TAS+Database System -.- .210.00 

TK solver!. ' .. - 483.00 

Timeline.. 599.00 

Turbo Ai^ch Pl\is.286.00 

Turbo 0... . . .... 168.00 

Tarbo Basle 168.00 

Turbo Database Toolbox.124.00 

Turbo Editor Toolbox.124.00 

Turbo Gameworks. 124.00 

Turbo Lightning (VoL 1) . ..165.00 

Turbo Lightning (Vol. 2-Word Wizard). 129.00 

Turbo Pascal Graphix Toolbox.124.00 

Turbo Pascal including BCD & 8067.168,00 

Turbo Power Tools.255,00 

Turbo Prolog.156.00 

Turbo Tutor. 75.00 

Twin-123 Lookallks 242.00 

Typequiok ,.r.r.r.,-. 53.00 

Ventura Desktop Publisher. 1649.00 

Windows . . .-... 199.00 

Windows Plus Mouse.806.00 

Wizardry.103,00 

Word + Mouse Version 3 .960.00 

Word - Version 3 580.00 

Word Wizard.120,00 

Wor^erfect.552.00 

Wordstar , ---— 408.00 

Wordstar Easy Extra.175.00 

Wordstar 2000-1-.519.00 

Wordstar Professional.519,00 


Xtree - PUe & Directory Management... 99.00 





Accountirvv 

$449 



Hard Disk KitI 

$739 


[r^Pu iO MojS' 
Backup-XT 

$599 


86 

SUPERMICROS 


Kaypro 386a.$8,610 

• 512K, 1.2Meg Floppy 
cal! for details 

Kaypro 386c... $10,830 

• 2.5Meg RAM, 40Meg 
Hard Disk, Call for details. 



Epson LX-800 

_$549 

Epson HI- 80. 

... $676 

Epson EX-800.... 

.$936 

Epson JX-80. 

... $884 

Epson EX-1000 , 

..... $1220 

Epson LQ-1000 _... 

.$1287 

Epson PX-1000 , 

. $993 

Epson LQ-800 . 

... $936 

Epson PX-800 ... 

. $794 

Epson Laser. 

.$3770 

Epson GX-80 .. ., 

. $407 

Epson SQ-2000. 

.$1795 


This month’s 
SPECIALS !• 


Ability $ 139 

3 V 2 ” Floppy Kit $ 329 

ADI TTL Monitor $ 265 

Epson Laser $3770 

Impact L800 $3999 

Lotus $ 590 
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PRINTERS 

Brother 1509.867.00 

Brother HRgO Daley Wheel.888.00 

Brother HR 10 .. 517.00 

Brother HR15XL_ 679.00 

Brother HR35.1454.00 

Brother M1109.472.00 

Brother Ml 109 for Apple incl. Tractor . 575.00 

Brother M1409.775.00 

Brother M1709. 1159.00 

Brother M2024L . 1550.00 

Brother Twinwriter.2359.00 

Epson EX-800 Printer.936.00 

Epson LX800 . .549.00 

Epson FX800 .. .794.00 

Epson GX80.407.00 

Epson LQIOOO ......... 1287.00 

Epson FXIOOO.993.00 

Epson GQ3500 Laser.3770.00 

Epson SQ2500 2126 

NEC P5 Pin writer. 1899,00 

NEC P6 Printer 899.00 

NEC P7 Printer 1137.00 

MODEMS 

Netcomm ISOO In Modem.560.00 

Netcomm 123 In Modem.820.00 

Netcomm 1234 In Modem.1013.00 

Netcomm 21/23 Modem . .. 499.00 

Netcomm 2400 In Modem.799.00 

Netcomm 3 + 12 Automodem.405.00 

Netcomm 3+12 Manual . . . ... 240,00 

Netcomm PC In Modem .390,00 

Netcomm Smart Modem 1200.640.00 

HARDWARE 

41256 RAM Chip C258k). 8.90 

4164 RAM Chip (64k)- 3.33 

60287-6 AT Maths Coprocessor .... . 465.00 

80287-8 AT Maths Coprocessor.799,00 

6087 Maths Coprocessor.324.00 

8087-2 Maths Coprocessor.425.00 

AST — Slxpak Flue + Desgyiew 380.00 

AST Advantage-AT W/128K .950.00 

AST Four Port/Xenix.865.00 

AST Fourport/AT . ... ...- .... ,595.00 

AST Preview PC/XT/AT Mono Graphics . 445.00 
AST Rampage - 256K PC/XT + Desqview 639.00 
AST Rampage - 512K AT/Deeqvlew .— 1195.00 


★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 


The lowest K/OnPBO 
and ULTRA prices!!! 


J Kasipro PC 


?68k, Dual Drive, Turbo, Bugboard, 
Bundled Software 


★ 

★ 

★ 

★ 

★ KayproPCSO .. 

^ 768k, 1 Drive, 30 Meg, Turbo, 

^ Bundled Software 

★ 


^ Ultra — from Imagineering 

640k, 2 Drives, par/ser/clock, Turbo 
Mono screen, 10 disks, DOS 


★ 

★ 

★ 

★ 


★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 

$2,199 ^ 

★ 

★ 

★ 

$2,799 t 
★ 
★ 
★ 
★ 

$1,949^ 

★ 
★ 
★ 
★ 


★ Ultra — from Imagineering . $2,599 ★ 


★ 

★ 

★ 

★ 


640k, 1 drive, 20 Meg, par/ser/clock 
Turbo, Mono screen, 10 disks, DOS 


★ 

★ 

★ 

★ 


'k Ultra — from Imagineering . $3,499 -k 


★ 

★ 

★ 

★ 

★ 


640k, 1 drive, 20 Meg, par/ser/clock 
Turbo, EGA screen, 10 disks, DOS 


★ 

★ 

★ 

★ 

★ 




ADI - IBM TTL Monitor - Amber . 265.00 

ADI - IBM TTL Monitor - Green.265.00 

ADI EGA Monitor.699.00 

TVM EQAHl Res Col/Monltor 

CMD-7) . . . , 999.00 

EDA Compatihle Card.490.00 

EQAAntoevritchlag Card . 849.00 

An EQA Wonder —Incredible! 699.00 

ATI Graphic Solution.459.00 

Hercules Graphics Card Plus.550,00 

Intel Above Board-AT .. —. . .... 893.00 

Intel Above Board - AT/PS Par/Ser ..968.00 

Intel Above Board—PC/XT.893.00 

Intel Above Board - Par/Ser PC/XT.668.00 

Joystick - IBM PC with cable . . .. 49.00 

Logitech Mouse.210,00 

Microsoft Mouse (Bus) .284,00 

Microsoft Mouse (Serial) . . . . 284,00 

PC - Multifunction Card - 384K_195,00 

PC Bugboard - Mono/Colour/Hercules . 299.00 

PC Colour Graphics Card.159.00 

PC Colour/Mono/Graphics Card.230,00 

PC Floppy Disk Controller.114.00 

PC Memory Card-640K ...... 130.00 

PC Mono Text Card.185.00 

PC Mono/Graphics Card___199.00 

PC Multi I-O Card . , . 195.00 

PC Parallel Card 80.00 

PC Serial Card , . . 80.00 

Paradise Colour/Mono Card . 374.00 

Paradise Modular Graphics Card II.594,00 

Parallel Printer Cable - PC. 35.00 

Power Supply (135w) __199.00 

Printer Buffer-SS6K Parallel.489.00 

NEC Multisync Monitor. 1432.00 

Thomson EGA Monitor. 1099.00 

Thomeon IBM TTL Amber...266,00 

Thomson IBM TTL Green , 265.00 

Thomson Colour-36512 .. . 710.00 

Thomson Colour - 31382 820.00 

Floppy Disk Drive - PC 1/2 height.199.00 

Floppy Disk Drive Teac - 1,2 Meg.370.00 

Archive 60 Meg Internal Tape .1498.00 

Hardcard — 20 Meg. 1493.00 

Hardcard — 40 Meg.2137.00 

Irwin HOD 10 Meg Tape B/Up - XT.599.00 

Irwin 180D 80 Meg Tape BAIp -XT 1899.00 

Miniscribe - 71 Meg Hard Disk.2325.00 

Miniscribe 44 Meg F/H Hard Disk. 1799.00 

Seagate 20Mb Hard Disk Kit.729.00 

Seagate 30Meg Hard Disk Kit.799.00 




Lotus Metro 

$129 

TurboC 

$165 

Turbo Basic 

$165 

Turbo Prolog 


Toolbox 

$165 

Eureka-the Solver 

$165 

Nortons Advanced 

$249 



AQ prices include sales tax. We accept Bankcard, Master¬ 
card and Visa We have the largest range of PC products in 
Australia. Call us for a quote and a free cataJogue-news- 
letter. All products cany full distributor’s warranty and 
support and are latest release versions. Deliveiy extra - 
call for rates. Prices may change due to factors b^ond our 
control. We ship Australia-wide. 


Dear Christine, 

I want to become a Micromaniac today! I wish to: 

□ receive your latest newsletter and catalog with over 
600 products listed. 

□ be placed on your mailing list to be kept regularly up to 
date with latest product releases and special offers. 

Name ___ __... .. 

Address . .. . 

___ Postcods. 

My computer is ---- ---— 

Send to: Christine, Microminia, 180 Parramatta Rd, Stanmore, NSW 2048 



























































































RHRSTKIR it 


TANDON 

20MB 

HARD DISK 
DRIVE KITS 


$699.00 

INCLUDES: CABLES & CONTROLLER 
ONSITE INSTALLATION ONLY:$40.00 


DRIVE KITS SUPPLIED BY: MICRO GENERAL P/L. 


293 CHURCH ST. PARRAMATTA N.S.W. 2150 
(02) 891 1944 OPEN SAM - 6PM 7 DAYS 




Kaypro Gn]q)uters 
Announces 

the KAYPRO 386. 



Thanks to its Intel’s 
80386 microprocessor, 
the KAYPRO 386 runs 
most popular software 
two to three times 
faster than the 
8 MHz PC/AT 
Here is the desktop 
computer capable of performing many of the functions once considered 
the domain of mini’s and mainframes. Computer-aided design and 
manufacturing (CAD/CAM), desktop publishing, networking, and life¬ 
like graphics are yours for the asking. Just make sure 
you ask for the fast one - the KAYPRO 386. 


It’s Faster 
Than%u 
Think. 






COMPUTERS 


The 


Future's Built 





I n 


For more information on Kaypros complete line - PC, XT, AT and 386 micro-computers, 
or the location of your nearest dealer, Phone: (03) 597 0133 or (02) 542 3866 

'trademarks: IBM, A'l', International Business Machines. Inc.; Intel, Intel Corporation. 
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BENCHTEST 


Welcome disk 

The Welcome disk supplied free with 
the A models will contain the Desktop 
program, some tutorials and a number 
of demonstration programs which il¬ 
lustrate the power of the ARM. It will 
also contain 65EMU, a software 6502 
emulator that allows many old BBC 
programs to run on the A series. I was 
not able to try this emulator but am led 
to understand that it will run well-be¬ 
haved software that does not directly 
control the BBC chips, which will ex¬ 
clude a number of popular games. 

Of the demos, the one which is des¬ 
tined for instant fame is the game by D 
Braben, which on my disk was crypti¬ 
cally called just GAME1. It’s not much 
to describe. A flying saucer shaped like 
a wedge of Cheddar is controlled by 
the mouse and flies over a landscape 
shooting things up. It’s the way it does 
it that is astonishing. The game is a full 
3D flight simulation, with a stunning 
perspective landscape. You can fly in 
any compass direction, and the rolling 
landscape covered with trees and 
houses unfolds below (it’s actually a 
cubic surface coloured in a chequer- 
board of different shades of green). 
The saucer obeys the laws of gravity 
exactly, as does each spark from its jet 
exhaust, each bullet from the gun and 
each drop of spray when it flies low 
over water. Nothing could better il¬ 
lustrate the way a quantitative jump in 
processing power can lead to a qualita¬ 
tive step in applications. You just can’t 
do this stuff on an 8088, and it’s doubt¬ 
ful on a 68000; the hefty calculations 
of landscape perspective and particle 
motion for each scene need to be per¬ 
formed in less than the screen refresh 
period or the illusion collapses. 

Another impressive demo is the Font 
Designer, which appears to be inspired 
by Donald Knuth’s ‘Metafont’. Instead 
of defining characters as simple bit¬ 
maps on a grid as is usual, it allows 
you to draw character skeletons using 
lines and curves, and then to ‘flesh out’ 
these skeletons with user-defined 
pens; cursive effects (like copperplate) 
are obtained by defining oblique pen 
‘nibs’. In a similar way, a menu of 
serifs can be defined to be stuck onto 
characters. Any font can be italicised 
by adjusting a sloping line in a window 
to the desired angle in degrees. The 
skeleton-drawing part of the editor 
uses techniques cribbed from 
CAD/CAM to draw curves and lines in 
‘rubber band’ fashion with the mouse. 
With some practice it is possible to 
achieve professional standard typeface 
designs. Fonts are presumably stored 
as geometric descriptions, rather than 


bit-maps, and so could be reproduced 
at any size. 

Currently, the program is only a 
demonstration, as the fonts it creates 
cannot be used on Archimedes. The 
resolution of a standard VDU is hope¬ 
lessly inadequate to depict fonts of this 
quality, except when blown up to head¬ 
line size, and a laser printer or typeset¬ 
ter would be needed to reproduce 
them. Arthur does have the facility to 
replace the system font with a soft 
font, but at present this is limited to an 
8x8 grid. 

Another one of the demo programs of¬ 
fers a hint of things to come though; it 
displays automatically scaled text (the 
font size enlarges and shrinks as the 
window is resized) in a variety of fonts, 
with anti-aliasing in three shades of 
grey to soften the jagged edges. It 


‘The A500 felt like the 
fastest computer I have 
ever used, by a 
considerable margin. ’ 

seems clear that in some future ver¬ 
sion of Arthur this auto-scaling will be 
provided as an operating system ser¬ 
vice, and the fancy fonts will become 
usable. 

Benchmarks 

Times for ‘Store’ and ‘Retrieve’ are not 
given in the timings because a bug in 
the version of ADFS supplied stopped 
them running correctly. Results ob¬ 
tained by Acorn suggest that Store 
takes between 2-3 seconds on the 
hard disk, and around 20 on the flop¬ 
py, but we will have to wait for a 
production machine to confirm this. 

I also feel obliged to point out that 
Grafscrn, based on point plotting, is 
an inadequate indicator of Ar¬ 
chimedes’ graphic performance; a test 
based on line-drawing and area-filling 
would show off its exceptional speed 
better. 

Documentation 

I was supplied with photocopies of the 
66-page Weicome Guide and the 456- 
page Users’ Guide, the latter being a 
Basic manual with enough discussion 
of the operating system for an end- 
user. Both were well written and the 
Basic manual is quite complete enough 
to start serious programming. 

Flowever, Professional programmers 
will need more reference than these 


books provide (for example ARM 
machine code is not covered, nor are 
the Window Manager calls) and I un¬ 
derstand that a Reference Manual will 
be available as an extra. 

Prices 

As shipment of the Archimedes is ex¬ 
pected sometime in September, official 
prices from Barson Computers have 
not yet been set. The following prices 
are APC’s estimate based on the ex¬ 
change rates at the time of going to 
press. 

The A305, with 512k RAM, one 
3.5inch floppy drive, keyboard and 
mouse is expected to sell for around 
$3600. The A310 includes the above 
A305 configuration and 1Mbyte RAM 
(instead of 512k) and is expected to 
retail at around $3800. 

The A410 includes 1Mbyte RAM, 
four sockets for podules, coprocessor 
bus, one 3.5inch floppy drive and 
hard disk controller and will sell at 
around $5300. The A440 with 
4Mbytes RAM, one 3.5inch floppy 
drive, and a 20Mbytes hard disk will 
sell for around $7800. All prices in¬ 
clude a monochrome monitor. 

Conclusion 

The A500 felt like the fastest com¬ 
puter I have ever used, by a con¬ 
siderable margin. Benchmarks are in¬ 
adequate to convey the feeling of 
power that exudes in use; just about 
everything you do happens instantly, 
and it takes a hefty-sized Mandelbrot 
computation before you believe that 
anything can tax it. Power is nothing 
if it cannot be harnessed, and the A 
series allow you to translate this 
power easily into results on the 
screen; they can be programmed im¬ 
mediately by anyone competent in 
Basic, without requiring a six-month 
course of study. 

The A series deserve to succeed in 
the education market. And it will be 
no surprise if, unlike the BBC, they 
make it into the business field, too, 
as they have the sort of power that 
is becoming essential for Desktop 
Publishing and CAD/CAM applica¬ 
tions. This combination of speed and 
graphic resolution could open up a 
whole new level of capability in 
popular software. 


The Acorn Archimedes will be dis¬ 
tributed by Barson Computers. Tel: 
(03)419 3033. 
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K£Qrpro Computers 
Aimounces the 

KAYPRO PC-30. 


With an 
Extra Ten 
Million 


Kaypro has added 
ten million bytes of 
storage capacity to 
the hard-drive KAYI 
penny to the price. That means you get IBM compatibility, American- 
made durability, and the convenience of a 30-megabyte hard drive. All 
at a Kaypro price that’s easy to take. 

Get two-speed processing (4.77/8,0 MHz), AT-style 
keyboard, and free software that includes WordStar 
Professional Release 4, MS-DOS 3.21, GW-Basic & more! 



COMPUTERS 
The Future’s Built In 



rl-. 

For more information on Kaypros complete line - PC, XT, AT and 386 micro-computers, 
or the location of your nearest dealer. Phone: (03) 597 0133 or (02) 542 3866 


Trademarks: IBM, .AT, International Business Machines, inc.; WordStar Professional Release 1, MicroPro International. 
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LOTUS, HISTORY IS ABOUT TO 

REPEAT ITSELE 


INTRODUCING SILK™ SPREADSHEET 
SOFTWARE. IT’S NOT A LOTUS CLONE. 
IT’S BETTER. 


SILK is prepared to meet the Goliath of the spreadsheet 

software industry head on. We’ve 

prepared by investing over 

40 man-years in its 

development. 

SILK stands alone as an extraordinary and ingenious 
product that will transport you to a new, higher level of 
power and performance. 




THE EXPERTS CALL SILK 
“LOTUS VERSION 3.0” 

Minutes into the SILK demo, even the most skeptical 
users are won over. Here’s how SILK goes beyond 
Lotus: 


BE PRODUCTIVE... ON THE FIRST DAY 

SILK is easy to use. In fact, SILK’s command structure 
is largely compatible with Lotus 1-2-3. But unlike 
Lotus, SILK has built-in utilities that allow you to move 
easily between Lotus versions 1A and 2.0 and DIF files. 

HELP IS “LIVE” 

SILK has the only HELP system that allows you to 
work in the program at the same time you are receiving 
help. No more switching back and forth. A single 
keystroke puts you in touch with “context-sensitive 
help.” A window comes up to explain the functions of 
the system relative to where you are at that time. 


ALLOCATION-A DIFFICULT MODEL 
MADE EASY 

You can easily proportion all the values in a range with 
one keystroke. Just enter your values, point to a range 
and you’re done! 

TIME-SERIES MODELING IN ENGLISH 
PLUS VALIDATION 

SILK speaks your language, not computerese. The 
benefit is reduced errors, entry time and training. 

SILK automatically validates all entries. It 
highlights all entries not matching your criteria 
and restricts movement of the cell pointer to those cells. 

SILK AUTOMATICALLY RECORDS 
EVERY KEYSTROKE ON HARD DISK 

Eliminate the disaster of lost data. If a power failure 
occurs, simply play back your work and SILK recovers 
the entire model! 

These are just five of the dozens of standard 
features, not upgrade enhancements, built 
into SILK! 

ONCE YOU’VE SEEN 
SILK DEMONSTRATED, 

YOU WON’T WORK 
WITH ANYTHING LESS 

For more information call 

PC EXTRAS 
Sydney (02) 319 2155 
Melbourne (03) 698 7562 



Look out Lotus, we’ve got what it takes! 

SPECIAL INTRODUCTORY RETAIL PRICE $345 

SILK is designed for IBM PCs and compatible computers. 



PC EXTRAS 

G3 The Water Tower, No. 1 Marian Street, REDFERN HILL, N5.W. 2016, Ph; 319 2155. 

1987 Daybreak Technologies. Inc. Loiijs and Lotus 1-2-3 are registered trademarks of Lotus Development Corp. IBM PC. XT and AT are registered trademarks of international Business Machines Corporation. 
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IS 

WAITING 

10WI0RK 




II these companies use 
the same Project 
Management software 
to stay competitive. Time L. is 
Australia's (and the world's) top 
selling Project Management 
software for IBM PCs and 
compatibles. 

Here are some of the ways 
Time L. can get your business 
running more efficiently: 

I It can handle an unlimited 
number of tasks (over 1,000 on a 
standard 640K PC). 

^ It can help you manage 
resources better. Single or pooled 
resources or costs are catered 
for. Time L. tells you when you're 
'overbooked' and then helps you 
rework areas. You can level your 
schedule, and even delay tasks 
until resources come available. 

I Tirhe L. will provide costings 
and estimates in the ways you 
need. Fixed, variable and unit 
cost types can be easily set up for 
an unlimited number of cost 


fields. 

I Time L. will send out its costing 
report to your favourite 
spreadsheet or database. 

I Do you have complex multiple 
schedules to manage? Tme L. 
can handle it. You'll be able to 
control several projects that share 
information, then summarise and 
combine information. 

I Tme L. is flexible. Combine 
Fixed, Span, As Soon As Possible 
and As Late As Possible tasks. 
Units of time may be minutes, 
hours, days, weeks or months. 

I Tme L. handles 'leads' and 
'lags'. You can even overlap tasks 
or put gaps of time between 
them. 

I The powerful new GRAPHICS 
OPTION is now available. Tme L. 
Graphics extends Tme L.'s 
reporting withTme-scaled PERT, 
standard Gantt and Actual-vs-Plan 
Gantt charts. Tme L. GRAPHICS 
supports most popular plotters in 
up to 8 pen colours. 




Phone us now on 
(02)319 2155 or fill 
in the coupon for 
further information. 
Send to; 
the Australasian 
distributor; 

PC Extras 
Suite G03, The 
Watertower, 
Rosehill Street, 
Redfern Hill 2016 

p.c CXtJC^S 


r- 

I Please send me further information 
I on Tme L. 

I Name ___ 

I Company _ _ _ 

I Position __ 

I Address . _ .. .. _ 


Phone 


P/Code 

_J 


• Outside Australia Time L. is sold as Time Line. Tme Line is a registered trademark of Breakthrough Software Inc. 
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thisisthe 

ntCEOF 
THE FUTURE. 

If you know us only as the 
world's leading flexible disks, 
this is a surprising face. 

Verbatim now provides 
the computer industry with 
data storage in every form 
needed by today's.. .and 
tomorrow^... computers. 

Tapes, cartridges and 
cassettes. DataLife floppy 
disks in all formats. Flexible 
disk drives which expand the 
storage capacity of floppies 
to 3.3 and 6.6 megabytes. Hard 
disk-drives on a card called 
DataBanks which fill the 
expansion slots of IBM PCs 
and compatibles with an 
additional 20 and 30 mega¬ 
bytes of storage. 

This IS the face of the future. 
For more details call Verbatim, 
(008) 022 023, for the cost of a 
local call. 

\ferbatim 

▼-A Kodak Company- 

WORD PERFEXTT-FOR LITE 
















Gone are the days when a pocket calculator Just provided a quick way of 
performing mathematical calculations: technological development has 
produced powerful units with increased programmability and functions. 

Nick Walker looks at the HP-28C 


In the first few years of APC, there 
were very few ways for the enthusiast 
on a limited budget to afford a per¬ 
sonal computer. The wealthier people 
could perhaps afford a 16k Apple II or 
a 4k Tandy TRS-80, but those of us 
with less money had to settle for build- 
it-yourself kits or programmable cal¬ 
culators. Such was the interest shown 
by programmable-calculator owners 
that APC ran its own column to cater 
for it, called ‘Calculator Corner’ and 
later ‘Pocket Computer Corner’. 

For a while, pocket computers and 
programmable calculators offered more 
power than most home computers of a 
comparable price. The advent of cheap 
computers such as the Commodore 64 
et al offered significantly more power 
for less cost, making programmable cal¬ 
culators seem limited and expensive. 
Nevertheless, development has con¬ 
tinued and there are now some very 
sophisticated machines that prove to 
be truly useful as pocket number- 
crunchers. 

The market for programmable cal¬ 
culators has had its share of success 
and disaster stories, following a similar 
path to the home computer market. 
The four leading manufacturers were, 
and still are, Casio, Hewlett-Packard, 
Sharp and Texas Instruments. Less 
successful competition came from Com¬ 
modore and National Semiconductor — 
which have now withdrawn from the 
scene. The programmable-calculator 
market called for LSI and VLSI chips, 
which accounts for the number of chip 
manufacturers in the list. 

Since the boom years of program¬ 



mable calculators they have developed 
in two ways. Firstly, an increase in 
programmability has produced mach¬ 
ines that come close to the power of a 
laptop but in a pocket-size box; and, 
secondly, increasing the amount of 
functions within the calculator’s 
hardware, thus widening the number of 
problems it can solve without the need 


for programming. The HP-28C falls into 
the second class, offering more built-in 
ability than any calculator I have ever 
seen. 

Hardware 

The HP-28C is an elegant, traditionally- 
shaped calculator which opens like a 
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CHECKOUT 


book to reveal two keypads. On the left 
is an alphabetic keypad arranged in 
straight A,B,C . . . fashion; the right- 
hand keypad contains the numeric 
keys, arithmetic keys and a further 35 
function keys. Above the right-hand 
keypad is a bulge which contains an 
LCD screen and the battery compart¬ 
ment holding ordinary ‘pen-light’ bat¬ 
teries rather than the ‘hearing-aid’ ones 
usually found in programmable cal¬ 
culators. To conserve power, the HP- 
28C will automatically switch itself off if 
it hasn’t been used for ten minutes. 

Considering how slim the keypads 
are, and the amount of space occupied 
by the screen and the batteries, there 
seems to be no room for any circuitry. 
And as there was no way I could get in¬ 
side the unit, I can only assume a very 
high level of integration to enable the 
HP-28C to function in so little space. 

There is a feeling of quality to be 
found in every feature of the 28C, as in 
ail Hewlett-Packard electronics. The at¬ 
tention to detail is superb: the wonder¬ 
fully positive dick of the keys — even 
the feel of the catch on the case — ail 
reek of quality. This quality must, of 
course, have a beneficial effect on the 
reliability of HP equipment. This praise 
may appear to be rather ‘over the top’, 
but after months of using dubious 
Taiwanese equipment, it’s a joy to find 
a manufacturer who still cares about 
quality. 

The screen is a 32x137 pixels, fully 
addressable LCD capable of displaying 
a full character set and graphics. A row 
of annunciators (graphical symbols) 
above the screen indicate, from left to 
right: suspended program; Shift key ac¬ 
tivated; locked alphabetic key entry; 
busy, not ready for input; low battery; 
radians mode; and data being sent to 
the printer. 

Also included with the review cal¬ 
culator was a fairly ordinary thermal 
roll printer, 24 characters wide and not 
particularly fast. It does have one par¬ 
ticularly novel feature — it works via 
an infra-red link so there is no physical 
connection between the machine and 
the printer. Just place the printer 
anywhere on the desk and it will print 
when commanded. 

Software 

Anyone unfamiliar with HP calculators 
will initially encounter problems when 
operating the HP-28C. Enter ‘1 + 1 =’ 
on the HP-28C and you obtain a ‘Too 
few arguments’ message on entering 
the ‘+’ error message; and if you per¬ 
severe, you receive a ‘Syntax error’ on 
entering the This is because the 


HP-28C, like all HP calculators, uses a 
stack-based system of algebraic entry 
called Reverse Polish Notation (RPN). 

The majority of calculators use varia¬ 
tions on the ‘algebraic’ calculator inter¬ 
face. The name derives from the fact 
that the keystrokes used closely paral¬ 
lel the way in which the calculation is 
specified on paper. That is, to evaluate 
‘1 -h 1 - 3’, you press ‘1 + 2 - 3 

This interface works nicely for expres¬ 
sions which contain operators (-h,-,*,/) 
that work in the middle of two argu¬ 
ments — infix notation. More sophisti¬ 
cated calculators allow you to enter 
parentheses to specify precedence. 
However, the introduction of prefix func¬ 
tions, like SIN, LOG, and so on, leads 
to two different variations. Ordinary al¬ 
gebraic calculators use a combination 
of styles: for example, 1 -h SIN(23) is 


‘I’m not usually given to 
rash compliments, but I 
feel quite justified in 
claiming the HP-28C to 
be the ‘state of the art’ 
in calculator design. ’ 


entered as 1 -h 23 Sin =; the -h is 
entered as prefix but the SIN is 
entered postfix. This approach has the 
advantage of being able to show inter¬ 
mediate results, but has the disad¬ 
vantage of losing the correspondence 
with ordinary mathematics which is the 
primary advantage of the algebraic ap¬ 
proach. ‘Direct formula entry’ cal¬ 
culators have an immediate execution 
mode, allowing you to key in the entire 
expression in its ordinary algebraic 
form, then compute the result when 
you press a termination key (usually 
Return or Enter). 

All Hewlett-Packard calculators use 
RPN (so-called because it was 
developed by a Polish logician named 
Jan Lukasiweicz (pronounced 
Wookashyee’veech) which isn’t a 
name that lends itself to acronyms). 
The basic idea of RPN is that you 
enter numbers or other ‘objects’ into 
the calculator first, and then execute a 
command that acts on those entries; 
thus for ‘1 -H 2 - 3’ you would enter ‘1 2 
+ 3 The ‘stack’ is just the sequence 
of objects waiting to be used. Most 
commands return their results to the 
stack, where they can then be used as 
arguments for subsequent operations. 

Using the RPN method, simple arith¬ 
metic is most likely the biggest stum¬ 
bling block for algebraic calculator 


users trying to learn to use RPN cal¬ 
culators. RPN is very efficient, but it 
does require you to mentally rearrange 
an expression before you can calculate 
results. The four-line display on the HP- 
28C is used to display the last four 
items on the stack, which makes it 
much easier to comprehend. 

Unlike other HP calculators, with the 
HP-28C you really don’t need to con¬ 
cern yourself over whether RPN logic 
is better or worse than algebraic logic. 
The HP-28C has a facility for the 
evaluation of expressions in a direct for¬ 
mula entry mode, by enclosing the ex¬ 
pression in quotes. Additionally each 
result you compute is retained on the 
stack, which allows you to save results 
for later use. You can choose the logic 
that is best suited for the problem at 
hand, and intermix algebraic expres¬ 
sions with RPN manipulations. 

For those familiar with existing HP cal¬ 
culators, there are some differences in 
the operation of the HP-28C. The most 
dramatic difference is the size of the 
stack. Previous HP calculators used a 
fixed four-level stack, whereas the HP- 
28C has a dynamic stack that grows 
as you enter items. Additionally, in the 
old system the stack was always full, 
even when you cleared the stack; all 
you were doing was filling it with zeros. 
As I have stated, the HP-28C can 
generate a ‘Too few arguments’ error 
that previous HP RPN calculators 
could not. 

The other differences are only altera¬ 
tions to the commands that manipu¬ 
lated the four levels in order to allow 
them to work with a dynamic stack. 

At first glace the HP-28C seems lack¬ 
ing in many of the usual calculator func¬ 
tions because, with the exception of a 
few more frequently used functions, it 
operates via a series of menus that cor¬ 
respond to the top six keys on the cal¬ 
culator. There are 24 menu groups, 
each of which can consist of five lots 
of six commands, giving a total of over 
500 functions. One of these menus is 
a user menu which contains an entry 
for each variable currently in existence. 
Selecting the variable results in a num¬ 
ber of actions depending on its type, 
as I’ll explain later. 

Distinguishing features 

I’ll skip the basic scientific-calculator 
details — the HP-28C is equipped with 
all of them. I’ll concentrate instead on 
the features that distinguish the HP- 
28C from similar products. 

I was amazed when I started to 
program the HP-28C. Most computer 
users criticise pocket computers and 
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Datamini 

Portable 

This is truly an innovative portable 
PC with many outstanding features. 

Like the Desktop range, the 
DATAMINI PORTABLE is available 
asthe AT TURBO and XT TURBO. 

The PORTABLE AT TURBO houses a 
10MHz 80286 CPU with an optional 
80287 co-processor. 

Similarly, the PORTABLE XT TURBO 
runs at an incredible clock speed 
of 10MHz with an8088-1 CPU. An 
optional 8087-2 co-processor 
enhances numeric computation. A 
NEC \/20 IC further enhances 
processing speed. 

Jhe DATAMINI PORTABLE range 
comes with a built-in 9 inch Dual 
Frequency high resolution monitor 
and a 84 Key PC AT/XT compatible 
keyboard. 

Secondary storage is virtually 
unlimited as it can support up to 
two Floppy Drives and one hard 
disk. 

PORT. XT $1890 

WITH 20 MEG HDD $2580 
PORT. AT $2990 

WITH 20 MEG HDD $3370 






Datamini 

COMPACT 

Des^ Top 


DEALER 
ENQUIiriES 


. „ ^ 

WELCOME l-H '■ 


DATAMINI DESKTOP AND PORTABLE COMPUTERS 



SPECIFICAT ION 

Main Soard 


Colour Graphic Card 


Monochrome 
Graphic card 
(in place of colour 
graphic card) 


Serial Paraiiet Adaptor 


FDD/HDD Adaptor 


Floppy Disk Drive and 
Hard Disk 


Key Board 


Power Supply 


AT TURBO 


16-24 Bit Microorocessor 80286(10 MHz) 
CPU wiih Socket for optional. 80287 
Co-Processor 

Expandable (o 1MB Memory on board 
8 Expansion I/O Slots 
(6AT&2XT slots) 

32K ROM BIOS. Expandable (o 64K 


XT TURBO 


High speed 6066-1 16 Bit Micro-processor 

6067-2 co-processor (optional) 

10/4.77 MHz dual speed selectable 
640K byte RAM on board 
6K ROM SiOS, Expandable to 40K 
4 LAYER BOARD 

6 I/O PC Compatible interface Slots 


RGB Direct Onve and Composite Video 
15.750 KHz Horizontal Scan Rate 
Display 25 Rows by either 40 or 80 
Characters with 5 x 7 Character Matrix 
Graphic Mode: 640 x 200 Addressable Dots 


TTL Positive Video Output 
Display 25 Rows by 80 Character Text 
with 9 X 14 Character Matrix 
64 KB Screen Memory tor Graphics and Text 
Graphic Model; 720 x 348 Addressable Dots 
Support Graphic Software eg: Lotus graph. 
Framework graph. AutoCAD. Paint Brush 
Build in Parallel Port 


RS232 Port (9 Pin OUTPUT) 
IBM PC Parallel Standard 


On Multi I/O Card 


Supports 2 Floppy Drives 

(1.2MB & 360KB) and 2 Winchester Disks 


One 1.2MB 

20MB Hard Disk (Optional) 


Two 360K Byte Teac Drives 
20M Hard Disk (Optional) 


84 Keys PC XT/KT Compatible with "Click' 
Feel Enlarged RETURN and SHIFT Keys 


Real time clock/calendar 
Serial Ports which can be configured 
for C0MUC0M2 
Centronics Parallel Printer Port 
operates as Lpt 1 & 2 
Game Paddle Joystick Interlace 
Utility diskette for teal time clock selling 
and RAM DISK configuration _ 


Input; AC 90-130V/180-260V. 50 to 60Hz 
Power Output: 200W. Support 2 
Floppy Drives and 2 Hard Disks 


Licensed B/OS & MS-DOS, 12 months wairanty 



MONITORS 

THOMSON TTL 

S260 

SAMSUNG TTL 

S220 

DTX 14" COLOR 

S595 

THOMSON COMPOSITE 

$240 

TAXAN COLOR 

SUPER VISION III 

$790 

PRINTERS 

EPSON LX-86-r TRACTOR 

$460 

BROTHER M1509 1 80 CPS 

$850 

STAR SD15 160 CPS 

$750 

STAR NX-10 120 CPS 

$490 

STAR NX-15 

CALL 

STAR NB-15 

CALL 


L E A D r R S H 


MnnFM^ = fflEE COMM. SOFTWARE 

inuucino with all auto oiAi mooems 

V21 300 BPS FD Manual $195 

V21AA 300 BPS FD Auto Ans. $280 
1275 300 FD, 75 1200 (Viatel; $250 

1275 INT-Internal Modem 

V.21, V.23, Bell 103, Auto Dial 
300 FD, 75/1200 (Viatel) $460 

321AD 75/1200 (Viatel), 300 BPS FD 
1200 HD & FD, Auto Dial, Ans. 
Disc. V.21, V 22. V.23, 

Bell 103, 212A $830 

321AD INT. Internal 321AD 

Modem $790 

V22 1200 BPS FD. Auto Ans. $590 

X10CON 1200 BPS FD. 300 BPS FD. 
75/1200 (Viatel), Hayes 
Auto Dial, Ans. Disc. $790 


Datamini XT $1495 
Datamini AT $2470 



Innovative Dual Function Keylock 

' Security keylock to prevent unauthorized 
across, 

* Act also as a system reset switch 


t 


30% smaller than other PCs 

W420mm x D400mm x H 160mm 


CPC 10-XT/Turbo 10 MHZ 

Same specification as Datamini XT 
BUT: 150W P/supply, STD. ‘AT’ Type 
Keyboard MS-DOS — Optional 
Floppy drives—Mitsumi—Japan 

$1250 

CPC XT/TURBO 8 MHz 

Same specification as CPC 10 
BUT; 2 Layer M. Board, @ 8 MHz 

$1090 

5 MEG Hard Drive & Controller $395 
10 MEG Hard Drive & Controller $495 
Tandon 20 MEG Hard Drive $540 
20 MEG Har'd Drive & Controller $680 
Link 125 Terminal $660 

360 K — TEC’ Floppy D/Drive $120 
4164 Dram $2 41256 Dram $4.50 
8087 Co-processor $260 

80287 Co-processor $490 


MBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 


ALL PRICES INCLUDE SALES TAX 
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calculators for being five years behind 
the times when it comes to program¬ 
mability. But the HP-28C is program¬ 
mable in an object-orientated manner, 
putting it on a level with current 
programming trends. 

A program is a series of objects and 
commands contained in a single ob¬ 
ject. When you evaluate the program, 
the objects are put on the stack and 
the commands are executed. 
Programs are most usable when 
stored in a variable. The unquoted 
name of a program variable acts as a 
command. Running the program just 
consists of selecting the variable name 
from the ‘User’ menu, or you can call 
the program as a subroutine by includ¬ 
ing its unquoted name in another 
program. In a consistent fashion, vari¬ 
ables can also be numerical objects 
(numbers), alphabetic objects (strings) 
or expressions. 

The difference between a program 
stored in a variable and an expression 
stored in a variable is not immediately 
obvious. An expression represents a 
mathematical calculation in a form 
similar to written mathematical nota¬ 
tion. When evaluated, an expression 
takes no arguments from the stack and 


returns a single result to the stack. The 
best way to think of an expression is 
as the symbolic result of a calculation; 
as such, it can be used anywhere that 
a simple variable can be used. 

As far as programming the HP-28C is 
concerned, there are two things you 
need to understand. Programs can in¬ 
clude any commands including loops, 
IF statements, stack commands and 
user-memory commands. Expressions 
can only consist of functions such as 
‘-h’ or‘SIN’. 

You also need to know that programs 
stored in variables will execute when 
selected from the user menu, whereas 
selecting an expression doesn’t cause 
the expression to be evaluated. In¬ 
stead, the expression is returned to 
level 1 of the stack. 

One of the most delightful features of 
the HP-28C is its ability to plot a mathe¬ 
matical function. Any mathematical 
function stored in the variable EQ will 
be plotted on the 28C’s 32 x 137 pixels 
display. If EQ contains an algebraic ex¬ 
pression without an equals sign (=), 
the command DRAW will plot a single 
curve which corresponds to the expres¬ 
sion for each value of the variable 
within the plot range. If EQ contains a 


normal algebraic equation, DRAW will 
plot two curves, one for each side of 
the equation. The intersection of the 
curve will then be a root of the equa¬ 
tion. If EQ contains a program, it will 
be treated as an algebraic expression 
and plotted as a single curve. (This 
presumes that the program obeys the 
syntax of an algebraic expression.) It is 
also possible to obtain a scatter plot in 
conjunction with the data held in the 
28C’s statistical data area. 

The 28C’s graphing capabilities ex¬ 
tend to more than just the ability to 
draw the graph of a function. It is pos¬ 
sible to re-scale, zoom in on areas of 
interest, change resolution, and even 
select points for digitisation (turn back 
to numerical coordinates) by means of 
a movable cross-hair. The selected 
point is then deposited on the stack for 
use in further calculations. 

The ability to select a point on a 
graph really comes into its own when 
it comes to using a feature known as 
the ‘Solver’. The ‘Solve’ menu con¬ 
tains commands that enable you to 
find the solution for algebraic expres¬ 
sions and equations. By solution I 
mean a mathematical ‘root’ of an ex¬ 
pression — a value of one variable in 







A BETTER WAY OF 
BALANCING YOUR BOOKS 




nformation Business Manager is the most widely used 
Accounting package in Australia with over 5000 users. 

And for good reason. It is cost effective, flexible and is 
compatible with all 8 and 16 bit micro computers utilising 
CP/M or MS DOS. 

Developed in Australia, Information Business Manager looks 
after the details and lets you look after your business: 

• Accounts receivable • General ledger 

• Accounts payable • Job costing 

• Stock control •Point of sale 

• Order entry/invoicing • Bill of materials 
Specially customised versions of Business Manager are 
available for: 

• Fuel Depots • Importers and Distributors 

• Grocery Wholesalers ... and many others 
Other programmes are also available: 

• Payroll • Stock and Station Agent system 

• Software to your specification 

Available from $495 

For your nearest dealer contact: 


lUKIIIIII, 


I 


Information Unlimited (Aust.) Pty. Ltd. 
The name says it all 

2 Prospect Hill Road, Camberwell 3124. Tel. (03)8133022 
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IF SPEED IS A CRITERION ... 





Datamini WINS! 


' T i 


:h‘ 


For example the Datamini AT Compact Desktop 
outperforms any of the PC XT’s by 10 times. 

TTiat means by the time Big Blue has made it from 
Melbourne to Adelaide, Cartels Datamini Desktop 
has made it from Melbourne to Perth, back to 
Sydney and home to Melbourne. Now that’s fast! 

The Datamini Desktop from Cartel Personal 
Computers is available as the superfast AT Turbo, or 
the versatile XT Turbo, and is built from the finest 
Japanese components. 

The AT is a versatile multi-tasking and multi-user 
system running virtually any industrial off-the-shelf 
software and it handles operating systems such as 
MS-DOS, PC-DOS, XENIX etc. 


CARTEL 

PERSONAL 

COMPUTERS 

823 Glenhuntly Road, 
Caulfield South, Vic. 3162 
Phone: 523 0006 


The XT Compact is supported by a high speed 
8088 16 bit micro-processor, which is 2.1 hmes faster 
than PCXT. With an optional NEC V20 processor, 
speed can be enhanced to 3.7 times faster than 
others. 

A unique front panel switch facilitates selection of 
either turbo or standard speed at ease. 

Also available from Cartel is the Datamini 
Portable. Like the Compact Desktop it also has the 
AT and XT Turbo feature. 

The Datamini Portable range comes with a built-in 
9 inch Dual Frequency high resolution monitor and a 
84 Key PC/AT/XT compatible keyboard. 

Secondary storage is virtually unlimited as it can 
support up to two Floppy drives and one hard disk. 

finally, if Price is another Criterion need we say 
more than ... if you think we’re fast then you just 
have to check out our prices. 

Dealer er>quiirics welcome. 


SEXTANT/208 











MICROLAND 

COMPUTER OPPORTUNITIES 



Inc. Tax 

SPREADSHEET 

Lotus 123 2.01 

550 

Lotus Hal 

230 

Lotus Report Writer 

230 

Multiplan 

345 

Spreadsheet Auditor Ver 3.0 

207 

Twin 

240 

Silk 

285 

Javelin 

440 

VP Planner 

185 

DATABASE 

Foxbase 

590 

Foxbase Multiuser 

770 

D'Base Ill Plus 

945 

D'Base III Pis Lan Pack 

1,420 

Paradox 

949 

Reflex 

220 

WORDPROCESSING 

Multimate 3.3 

650 

Multimate Advantage II 

790 

WordPerfect Ver 4.2 

550 

M/S Word Ver 3.1 

720 

Wordstar 2000 Plus 

520 

XY Write III + 

615 

Shakespeare 

610 

INTEGRATED 

Ability Plus 

300 

Framework 11 

1,060 

Open Access 11 

920 

Symphony Ver 1.2 

945 

PFS First Choice 

245 

Smart 3.0 

1,180 

BORLAND-BLAISE-POWER 

Turbo Pascal Ver 3 

155 

Turbo Prolog 

155 

Turbo Graphix Toolbox 

115 

Turbo Database Toolbox 

115 

Turbo Editor Toolbox 

115 

Turbo Tutor 

69 

Turbo Gameworks 

155 

Turbo Lightning 

155 

Turbo Power Tools Plus 

240 

Turbo Power Extender 

185 

Turbo Power Utilities 

205 

Turbo Asynch Plus 

240 

TDE Bug Plus 

155 

Turbo Prolog Toolbox 

155 

Turbo Basic 

155 

Turbo C 

155 

COMMUNICATIONS 

Supercom Executive 

170 

Mirror 

95 

Crosstalk XVI 

160 


Communications Continued 

Inc. Tax 
$ 

Softerm PC 

445 

Remote 

220 

Carbon Copy 

435 

HARD DISKS/HARD CARDS 

Seagate 20MB + DTC 

685 

Seagate 30MB + DTC 

740 

Seagate 40MB + DTC 

1,450 

Seagate 20MB Voice Coil 

1100 

Seagate 30MB Voice Coil 

Seagate 40MB Voice Coil pRipcc 

1140 

1350 

Seagate 80MB Voice Coil 

1980 

Dysan 20MB File Card 

1,150 

Plus 20MB Hard Card 

1,450 

MONITORS 

Thomson Composite 

230 

Thomson TTL 

260 

Thomson 4470D EGA 

950 

Thomson 4375 Multisync 

1,675 

TVM MD-3 CGA Monitor 

680 

TVM MD-7 EGA Monitor 

940 

NEC TTL 

280 

NEC Multisync 

CALL 

ADI-DM14 TTL 

260 

Taxan Monitors 

CALL 

GRAPHICS/CAD 

Harvard Presentation 

575 

Freelance Plus 

745 

Form Easy 

915 

Prodesign II 

550 

PC Draw 

749 

In-A-Vision 

1,050 

Ventura 

1,525 

PROJECT MANAGEMENT 

Timeline 

670 

Harvard Project Manager II 

765 

M/Soft Project 

720 

Superproject Plus 

739 

UTILITIES 

DS Backup + 

165 

Fastback 

180 

Copywrite 

89 

Smartkey 

68 

PC Alien 

95 

Norton Utilities Ver 4.0 

140 

Norton Utilities Advanced Edition 

210 

Typequick 

75 

Printworks 

138 

Mace + Utilities Ver 4.0 

165 

Xtree 

95 

Sideways 

135 

PC Tutorial Dos 3.2 

85 


Utilities Continued 


Inc. Tax 
$ 


System Builder 

245 

LANGUAGE 


Lattice C Compiler 

750 

MS Quikbasic Compiler 

175 

MS C Compiler 

825 

MS Cobol Compiler 

1,140 

MS Pascal Compiler 

529 

MS Fortran Compiler 

745 

MS Macro-Assembler 

349 

VIDEO CARDS 


Paradise Autoswitch EGA 

550 

Vega Deluxe 

645 

Monographics/Printer 

160 

KIF 557 EGA 

980 

Hercules Graphics Card Plus 

475 

PRINTERS 


Epson GX-80 100 CPS 

Epson LX-86 120 CPS 

Epson FX-800 240 CPS 

Epson FX-1000 240 CPS 

Epson EX-800 300 CPS 

Epsom EX-1000 300 CPS 

Epson LQ-800 180 CPS 24 Pin 
Epson LQ-1000 180 CPS 24 Pin 
Epson LQ-2500 325 CPS 24 Pin 
Epson Laserjet 

BEST 

PRICES 

IN 

AUSTRALIA 



Star NX 10 

S*" NX 15 THESE 

480 

780 

NEC P6 PRICES 

840 

NEC P7 

1,080 

Okidata Microline Printers — full 
— call for best prices 

range 

NETCOMM MODEMS 

PC Inmodem 

360 

Inmodem 123 

685 

Inmodem 1234 

905 

Automodem 21/23 

405 

Automodem 1200 

515 

Automodem 2400 

735 

Automodem 123 

685 

Automodem 1234 

830 

Smart 123SA 

885 

Smart 1234SA 

1105 

Datalock 123SA 

1105 

Datalock 1234SA 

1330 

ACCESSORIES 


Xidex 5.25 DSDD 


48TPI Disks $36 Per Box 

Xidex 5.25 DSDD 96TPI Disks $55 Per Box 
Xidex 3.5 DSDD Diskettes $65 Per Box 


MICROLAND 

COMPUTERS, SOFTWARE, ACCESSORIES 

(02)331 7474 

FOR PROMPT DELIVERY 


Bankcard Mastercard Visa 

DELIVERY EXTRA 

WE DELIVER AUSTRALIA WIDE 

170A Riley Street, Darlinghurst 
P.O. Box 1221, Darlinghurst 2010. 

Right opposite the Ansett Bos Terminal 
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MICROLAND 


COMPUTER OPPORTUNITIES 



EPSON PC AX 


FEATURES — 

— 3 speed switch selectable 6 , 

8, 10 MHz. 

— Speaker volume control, keylock. 

— 1 X 1.2 FDD, 640K RAM. 

— 9 expansion slots — 6 x 
16-BIT, 3 X 8-BIT. 

— Space for 2 more V^HT devices. 

— 44MB 28MS Voice coil hard disk. 

— Enhanced keyboard 101 keys. 

— DOS 3.2 + G.W. Basic. 

— 200 Watt power supply. 

— 12 months, warranty backed by 3M. 

— On site warranty in 
metropolitan areas. 


EPSON QUALITY IS 
MORE AFFORDABLE! 

and with our specials, it comes 
with even better value than 
other compatible systems. 


For the best $$$$ value in 
Australia on Epson products 
call (02) 331 7474 

THIS MONTH’S 
SPECIALS 

NETCOMM MODEMS 
KAYPRO COMPUTERS 
SEAGATE HARD DISKS 
WORDPERFECT 4.2 


KAYPRO PC 


AMSTRAD PC 


OSBORNE 

and PC30 


1512 


New Osborne AT-Turbo, power 

Switchable 4.77 to 8 MHz 


8MHz/512K RAM/MOUSE 


with speed. New Look. 

DOS 3.2 


Available with Single or Dual drives, 


20M/30M/44M opt. Hard Disk 

Basic Ser/Par. 


Mono or Colour Monitor. 


Drive. 512K to 1MB RAM. Rated 

Real Time Clock. 


GEM Software Inc. 


one of the fastest avail. 

Bundled Software inc Wordstar, 
Mailmerge. 

Best prices in Sydney. 


From $1,499 


Graduates, Colleges 

Turbo-Executives 

We’ve Got The Lot! 


MICROLAND 

COMPUTERS, SOFTWARE, ACCESSORIES 

(02) 331 7474 

FOR PROMPT DELIVERY 


Bankcard Mastercard Visa 

DELIVERY EXTRA 

WE DELIVER AUSTRALIA WIDE 

170A Riley Street, Darlinghurst 
P.O. Box 1221, Darlinghurst 2010. 

Right opposite the Ansett Bus Terminal 
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Are your shares 
worth more 
than $254100? 
Do you seriously 
want to be richer? 

Then read how a small 
investment in new 
Elderlink ShareMaster 
can help you succeed. 

S hareMaster is a unique and 
powerful share portfolio manage¬ 
ment system designed for serious 
investors like yourself 

It is the first to link a videotex 
database to computer software—is 
highly automated and easy to use. 

1. ShareMaster gives immediate 
access to trading on the 5 
national stock exchanges, their 
second boards and the Sydney 
Futures Exchange. 

2. Lets your computer talk to 
Elders’ database and auto¬ 
matically transfers information 
to the disk. 

3. Guards the status of your 
portfolio—gives profitable 
strategies. 

4. Is designed and managed by 
Australia’s most profitable multi¬ 
national. 

5. To help you become richer we 
offer a free and revealing booklet, 
with a foreword by John Elliott. 

Send for it. Who better to put your 
money on? 

Post the coupon to 
Freepost 230y 
Elders Videotex, 

27 Currie Street, 

Adelaide 5000 
or phone 

j00^8J390 

Yes! I would like 
receive my Free copy of “Masterminding 
the Art of Share Management”, with 
its Foreword by John Elliott. 

.MR/.MRS/MS_ 

ADDRESS__ 

_POST CODE 

TEE. NO__ 




the expression for which the expres¬ 
sion has the value zero. For ex¬ 
ample, entering the equation x^ -h 3x^ 

2x = 6 would result in a value for x 
of 1.41421 . . The Solver uses an 

interactive method to obtain a numeri¬ 
cal solution, and the best way to 
provide it with a ‘guess' from which 
to work is to take the value of a like¬ 
ly looking point on the expressions 
graph. 

It was by accidentally pressing the 
wrong key when using the Solver that 
I discovered the one feature which 
really makes this calculator stand out 
from the crowd. While attempting to 
evaluate the numerical solution to an 
equation, I hit the wrong key and 
was promptly confronted with a sym¬ 
bolic (still expressed in variables) 
equation and not any equation I had 
entered. It’s at times like this that you 
have to consult a manual, and I dis¬ 
covered that the HP-28C can perform 
many of its operations symbolically 
(that is, in the case of the Solver, ob¬ 
tain a function that represents the 
roots of a function). And that was it. 
The next few days were spent with 
various pure mathematics text books, 
putting the 28C through its paces. 

As all mathematicians know, a sym¬ 
bolic result is usually preferable to a 
numerical result. The functional form of 
the symbolic result gives much more in¬ 
formation about the behaviour of the 
system represented by mathematical 
expression, than can a single number. 
Also, a symbolic solution can contain 
all of the multiple roots of an expres¬ 
sion. 

Even if you are only interested in 
numerical results, solving an expres¬ 
sion symbolically can result in sig¬ 
nificant time-savings in obtaining the 
numerical roots. 

There isn’t room within this review to 
examine the full capabilities of this fea¬ 
ture. It does, however, allow you to ex¬ 
pand and collate terms, and isolate 
and perform a whole range of other 
symbolic operations. There is also a 
facility for the solution of simultaneous 
equations, again in symbolic and 
numerical ways. In many cases I was 
able to solve equations by a sequence 
of commands that mimic the steps you 
would go through in,, say, an HSC pure 
maths paper. 

If this isn’t enough it is also pos¬ 
sible to perform calculus in both a 
symbolic and numeric manner. For 
polynomial expressions you can find 
the derivative and the indefinite in- 
teg rai. 

For expressions inciuding only arith¬ 
metic, trigonometric, logarithmic, ex¬ 


ponential and hyberbolic functions, 
you can find the definite integrals. 
For any expression you can find 
definite integrals. You can differen¬ 
tiate an expression step by step as 
you would on paper, watching how 
the calculator applies its rules of cal¬ 
culus; or you can differentiate an ex¬ 
pression all at once. The final results 
are identical. 

I haven’t been able to cover half of 
the functions that the HP-28C is 
capable of in this review but, for the 
record, other features of particular inter¬ 
est include: complex-number opera¬ 
tions; vectors and matrices; statistics; 
binary, hexadecimal and octal arith¬ 
metic on user-definable word sizes; 
unit conversions with over 100 pre¬ 
defined units; and the ability to define 
your own units. 

Documentation 

Two ring-bound manuals are included 
with the HP-28C: a getting started 
manual and a reference manual. Both 
are excellent, although I would recom¬ 
mend a new user to work his/her way 
through the entire getting started 
manual as it covers most of the cal¬ 
culator’s capabilities. 

When you have discovered the fea¬ 
tures you want to use, the reference 
manual is easily understandable and 
gives the finer details. 

Price 

The HP-28C costs $520 which may 
sound expensive, but it would cost 
much more to buy software with similar 
functions to use on a desktop com¬ 
puter — and there’s no way that will fit 
in your jacket pocket. 

Conclusion 

If you regularly deal with any form of 
mathematics, be it in an engineering 
context, a pure mathematical context 
or even as a hobby, the HP-28C will 
prove to be an invaluable aid. Its 
capabilities cover a range so broad 
that I doubt anyone will use it to its full 
capacity, but just one of its many fea¬ 
tures will justify its purchase by many 
users. 

I’m not usually given to rash compli¬ 
ments, but I feel quite justified in claim¬ 
ing the HP-28C to be the ‘state of the 
art’ in calculator design. 


Hewlett-Packard is on (03) 895 2895. 
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“EPSON. 
NUM^l^NE 
EM PRINTERS, 
NOW NUMBER 
ONE IN 
COMPUTERSi”' 


^avuPacie RiCktuPacie 
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COMPUTERS 
the business solution 


COMPUTERS 
the business solution 


COMPUTERS 
the business solution 


So you want an IBM Compatible with the 

AMSTRAD PC 1512 

you are buying brand name quality, 12 months warranty, backup around Australiafrom 
Mitsubishi-AWA and a fast reliable computer packed with features. 


AFFORDABLE IBM COMPATIBILITY 

This special price ends August 31 st 


$2859 


Includes < 


640K Ram 
20 MB hard disk 
mono, monitor 
DOS 3.2 * DOS plus 
GEM + GEM Paint 


» Epson LX800 printer 
» Basic 2 

* Microsoft mouse 

* 8086 microprocessor 
at 8 MHz 


WORD PROCESSING FROM $990.00 

For an inexpensive, high quality word processor we recommend the 
AMSTRAD PERSONAL COMPUTER/WORD PROCESSOR. You will 
find the PCW a valuable aid for all your business and personal 
document writing. 

FREE TRAINING PROGRAM 


EPSON 


NUMBERONEIN 
PRINTERS,NOW 
IN COMPUTERS. 


WGOST BUSINESS SPECIAL 


Epson PC+ with column 20mb Hard Disk, HI:RES 
Hercules monitor,Skigle 360k floppy Disk Drive, 12 
month warranty, Free Disks and paper 

Quality IBM compatible from only.$3329.00 


See alsoi 


* New Epson GQ 3500 Laser Printer 

* Range of 9 pin and 24 pin printers 

* Epson PC and Epson PC plus computers 


^M^Pacie 

COMPUTERS 
the business solution 

Shop 13,300 Toorak Road, 
South Yarra, 3141. 

PHONE: (03) 241 3031 


Please send me more information on: 


AMSTRAD 
EPSON PC 


PC-1512 

PCW 


Name: 


Address: 


P/Code: 
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To Protect Your Good Name, 

Trust In Ours 


ALLDATA AUSTRALIA 

Wholesale suppliers to the computer Industry 


The cost of after sales service on sub-standard peripherals cuts 
heavily into margins. And, regaining lost customers due to poor quality 
is virtually impossible. 

Now you can protect your good name, by trusting in ours. 

At Alldata we deal only with the best. Whether it's printers. 


Netcomm 64/128 Modem 


I ^ IKMKM 


modem 



a 


11 

IM 



300 Full Duplex; 1200/75 Full Duplex; 75/1200 Full Duplex. 
We are a major distributor of NetComm modems. 

Call about our extensive range of modems. 


Canon A-50 Printer 


- with 12 months warranty 



180 CPS, 2 NLQ modes (pica & italic), 
Bi-directional, 4K Buffer, lots 
more features. 


Save more th 3 n 25% on our range of 
Canon Printers. 


modems, diskettes, cables or whatever, we carefully select the supplier 
then do our own tests to make sure. 

And, you can rely on Alldata for more than quality. We provide 
fast service, maintain high stock levels and offer better prices. 


SKC Diskettes 


- surguably the most dependable ever made 


5'A" MD-IS, MD-ID, MD-2D, MD-1DD, 
IVID-2DD& IVID-2HD and 3V2" MF-2DD, 

AH SKC diskettes are: 

• WithinANSI,DIN,ECMA,IBM, 
JIS,and SHUGART 
specifications 

• Certified 100% error free 

• Guaranteed for life 

Alldata Australia Is the exclusive 
SKC diskette dealer for 
Australia. 



Cables 


P.C/Centronics, Amstrad/printer (Ribbon Cable), Monitor Extension 
Gable, Keyboard Extension Cable, Amiga Printer Cable. 

Call us for quantity orders. 


These items are typical of our range of peripherals and consumables. 

We also supply top quality IBM compatibles, hard disk systems, all 
peripheral cards - in fact, all PC system requirements. 

Call tor more details. 



ALLDATA 

AUSTRALIA 

The name you can trust 

9/57 Robinson Street, Dandenong, 3175. 
Telephone (03) 794 6714 Fax (03) 794 0668 

VIC (03) 794 6714 NSW (02) 211 3266 Fax ( 02 ) 211 3760 
SA (08) 271 1066-Pager 6132 WA (09) 3441660 
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The Intel Inboard 386/AT and the Orchid Jet 386 are 32-blt accelerator 
boards which enable the PC/AT to run 80386 software, and allow 80286 
software to run at greatly Improved speeds. Peter Jackson examines the 
approaches taken by both manufacturers In the design and 
Implementation of these boards. 



As the pace of 32-bit PC launches con¬ 
tinues to accelerate, the pace of the 
old 8-bit PCs and 16-bit ATs starts to 
look a little worse than sluggish. And 
just as plug-in accelerator boards 
emerged to upgrade the PC’s old 8088 
engine with a fast 8086 or even an AT- 
compatible 80286 processor, the ap¬ 
pearance of 32-bit accelerators for the 
AT was just a matter of time. 

These boards offer better perfor¬ 
mance now, just as their 80286 
predecessors did. But they also hold 
out the promise of running the 
forthcoming OS/2 — and running it 
rather better than an 80286-based AT 
-- as well as supporting the inevitable 
32-bit operating systems that are con¬ 
cealed even deeper in the mists of the 
future. With, of course, the advantage 
that this is all possible without throwing 
away an expensive AT and buying an 
even more expensive 80386 machine 
from Compaq, President or Kaypro. 

Design problems 

The problems faced by the designers 
of both the Intel Inboard 386/AT and 
the Orchid Jet 386 were identical, and 
all caused by the quirks of the 80386 
chip itself combined with quirks of the 
IBM PC architecture. 

The memory interface is the most cru¬ 
cial part of the design, since the perfor¬ 
mance of any microprocessor depends 
on how much information it can get 
from memory in one go, and^how quick¬ 
ly it can get it. The 32-bit 80386 can ac¬ 
cept data from RAM in 32-bit batches; 
while the 16-bit 80286, reasonably 
enough, accepts it 16 bits at a time. So 
if an 80386 replaces an 80286 in a 


computer system, and uses the 16-bit 
RAM of the older processor, the 80386 
needs two memory accesses to get 32 
bits to work on and is crippled in perfor¬ 
mance from the start by the extra ‘wait 
states’ involved. 

Worse, if part of that 16-bit RAM is on 
an expansion board rather than the 
motherboard, another slice of slow¬ 
down is inserted. And even worse still, 
it turns out that the 80386 is actually 
slower than the 80286 in using the 
same 16-bit memory. 

In systems built from scratch around 
the 80386, like the Compaq DeskPro 
386 or the similar machines from 
Zenith, Kaypro and President, this is 
avoided by putting the processor and 
RAM on their own separate, fast 32-bit 
bus so that memory transfers run at 
full speed. 

With that in mind, the 80386 board 


makers need to put as much perfor¬ 
mance enhancement aids on their 
boards as they can, to avoid disappoint¬ 
ing customers who expect full-throttle 
32-bit performance. 

Intel Inboard 386/AT 

The obvious solution to the memory 
speed problem is to include a slab of 
fast 32-bit RAM on the accelerator 
board, and'that is what Intel has done 
on the Inboard. A megabyte’s worth of 
120ns or faster 256kbit RAM chips can 
be plugged into sockets on the board, 
and a separate piggyback board is 
available to provide up to 2Mbytes 
more. However, because of the 32-bit 
organisation of the RAM, the entire 
megabyte needs to be added to the In¬ 
board in one go. 

The Inboard RAM can be used in 
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Like the inboard, the Jet 386 is an ac¬ 
celerator aimed at speeding up exist¬ 
ing ATs; and also like the inboard it in¬ 
cludes its own 64k of fast cache RAM 
— actually using Inmos 55ns 16kbit 
static chips — to speed up memory 
and disk accesses. 

Apart from those similarities, the 
design is very different. The Jet 386 
does not try to mimic the 80286 in the 
80386 at all, but provides a socket to 
take the 80286 chip itself when it is 
removed from the AT motherboard. 
Combined with a second crystal on 
the Jet to provide the 6MHz frequen¬ 
cy needed by the 80286, this makes 
the Jet look precisely like a 6MHz AT 
for software that actually requires it. 

And of course, on late-model ATs 
with 6MHz speed checking in the 
ROMs, this makes it possible to fool 
the test and install the Jet successful¬ 
ly in those machines. 

Switching between the 80386 and 
the 80286 can be done physically by 
flicking a switch on the Jet’s back 
panel, or in software. More, this 
means that an 80287 installed on the 
AT motherboard can be used if re¬ 
quired; the Inboard will not allow this. 
Like Intel, Orchid provides a socket to 
take an 80387 processor and an op¬ 
tional 80287 module to fill this socket 
until the 80386 becomes more com¬ 
mon and cheaper. 


Orchid Jet 386 


There is no room for RAM on the 
Jet, although there is a piggyback con¬ 
nector that will take a board with up to 
8Mbytes of 32-bit RAM. Up to 
4Mbytes of total RAM can be cached, 
so both conventional and extended 
memory can benefit from the ad¬ 
vantages of cache speed. On top of 
that, Orchid provides disk cacheing 
software to accelerate that part of the 
system when the Jet is installed. 

installation, as with the Inboard, invol¬ 
ves removing the 80286 from the AT, 
plugging in an L-shaped adaptor card 
— a much better solution for old ATs 
with a half-hidden processor — and 
then running two cables from the 
adaptor to the Jet. The Jet may be in¬ 
stalled in any 16-bit slot, however, in 
the machine ! was using, Slot 8 is the 
slot nearest the processor and the 
hard disk drive, since the cables are 
too short for it to go anywhere else. 
The AT disk controller board, normally 
in Slot 8, had to be moved to Slot 6 
and the cables rearranged to suit the 
new configuration. 

Orchid provides a levering tool to ex¬ 
tract the 80286, and although this is 
nowhere near as sophisticated as 
Intel’s gadget, It still seems to work. If 
no 80287 is to be used, Orchid 
provides a bulky and hard-to-fit noise 
suppressor module to go in the empty 
80287 socket in the AT. 


The software that comes with the 
board includes a single driver, 
JET386.SYS, and a JET.COM 
program. As with the Intel software, 
JET386.SYS is installed as a MS- 
DOS driver in the CONFIG.SYS file, 
but does not allow keyboard speed¬ 
switching. 

Speed is changed by typing JET 
ON or JET OFF at the MS-DOS 
prompt, or by flicking the back panel 
switch; options to the JET command 
allow the cacheing to be turned on or 
off. 

As with the inboard, everything ran 
with no problems. The Lotus 1-2-3 
macro took, this time, 31 seconds, 
slightly slower than the Inboard 
thanks to the use of slower mother¬ 
board RAM rather than fast 32-bit 
RAM. But the speed difference is 
not that significant, showing that the 
256k of motherboard RAM used by 
the Inboard does slow things down. 

The lack of keyboard speed-switch¬ 
ing, and its replacement by a physi¬ 
cal switch, is less convenient but the 
disk cache software is a nice extra 
to have. 

The Orchid Jet 386 is another solid 
enhancement product that may not 
have the sophisticated memory 
management options of the Inboard, 
but that almost matches its perfor¬ 
mance and is cheaper. 


three ways. First, it can be ordinary ‘ex¬ 
tended memory’, a linear lump of 
memory extending above the 1Mbyte 
addressing range of MS-DOS. Second, 
it can be used as Lotus-lntel-Microsoft 
(LIM) ‘expanded memory', which 
makes banks of extra RAM above the 
1Mbyte line available to programs writ¬ 
ten to the LIM specifications. And third, 
it can bie used as ‘conventional 
memory’ to fill up the RAM capacity to 
the 640k maximum recognised by MS- 
DOS. There must be a minimum 256k 
RAM on the AT motherboard, but the 
Inboard can provide the rest of the 
memory nbeded to get to 640k. And 
even if there is already 640k on the AT 
motherboard, the Inboard RAM can be 
used to provide all the conventional 
memory above 256k; obviously, using 
32-bit memory for conventional RAM 
speeds things up even further. 

Various combinations of these 
memory types can be set using dif¬ 
ferent switch settings on the board, 
splitting the 1Mbyte RAM space be¬ 


tween conventional, expanded and ex¬ 
tended memory as required. For now, 
extended memory is only useful for 
RAM disks, Xenix and for a'few odd ap¬ 
plications, so most users will want to 
use the conventional RAM option for 
extra speed and use the rest as either 
LIM expanded memory or a RAM disk. 

Besides this main RAM which is 
not compulsory, but strongly recom¬ 
mended — Intel also provides a 
separate 64k block of very fast cache 
RAM that uses expensive 45ns chips 
and sits between the processor and 
main memory. Cache RAM is now 
often used to speed up disk perfor¬ 
mance, by storing the most-often-used 
disk data in the cache rather than on 
the physical disk. Then, whenever the 
processor wants that data, it can get it 
straight from the fast cache rather than 
from the relatively slow hard disk. 

Intel has taken this further by cache¬ 
ing its fast 32-bit RAM with even faster 
RAM. The most often-used sectors of 
RAM are stored in the cache, changing 


dynamically as the RAM contents and 
the processor’s needs change, to 
speed up memory access still more 
and squeeze even more speed out of 
the 80386. 

The rest of the Inboard is convention¬ 
al by accelerator board standards. 
There are two big sockets on the 
board: one to take the cable linking the 
board with the 80286 socket on the AT 
motherboard: and the other to accept 
the 80387 maths coprocessor. Given 
the current shortage of 80387 chips, 
and their high price, Intel is offering a 
module that plugs into this socket but 
uses the cheaper 80287 maths chip in¬ 
stead. 

Installation too is straightforward by 
accelerator standards, although Intel 
recommends that users get the dealer 
to install the Inboard to avoid a poten¬ 
tially expensive disaster. The proce¬ 
dure is to unplug the 80286 from the 
AT motherboard, plug the Inboard con¬ 
nector cable into the newly empty sock¬ 
et, and connect the other end of the 
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Great News for CAD/CAM Users! 

The world’s finest range of high resolution, easy-to-use digitising tablets is available 
right now from Sourceware, Summasketch961, Summasketch 1201, Summasketch 1812, 
Microgrid II, MacTablet, Summamouse - you want it; we’ve got it! 

Summagraphics digitisers are fully compatible with all the leading CAD and graphics 
design packages, including AutoCAD, Versacad, ProDesign II, and the Ventura desk 
top publishing package. 

Check out vour Sourceware dealer todav 
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SOURCEWARE 

586 Pacific Highway, 200 Queen Streei. 
Chatswood 2067 Melbourne 3000. 

Syd ncy 111 5711 605 8 300 











Discover The 



GRAPHICS 

EPGA - Professional Graphics Ad^ter 

■ Compatible with the IBM* PGC 

■ Fits into a single slot 

m Displays 640x480 graphics in 256 colors 
m Emulates CGA, Hercules* and MCA modes 
Micro Enhancer 

■ Compatible with the IBM EGA 

m Supports 640x350 graphics in 16/64 colors 

■ Half card fits in a short slot 

■ Emulates Hercules and CGA modes 
Everex Edge 

■ Displays 320x200 graphics in 16 colors 

■ Runs HGA 720x348 monochrome graphics 

■ Runs Ix)Uis 1-2-3* and Symphon^ in 132 columns 

■ Parallel port and light pen connectors 



Everex Edge 


Quality, Features, 



STREAMI^ii ■[--;■ 
Excel Stream 20 
Excel Stream-60 
Excel Stream 60-8 

- 60MB cartridge Backup 
B 20MB cassette Backup 
B Automatic Scheduler 
B File Restore from Image backup 
B Backup across networks 
B 5MB/min speed 
m Multiple datasets and tapes 
B Image and File records on the same tape 
B Context sensitive help 
m Nestable and movable windows 
B Extensive diagnostics 
B Easy installation program 



Excel Stream-20 



Excel Stream 60-8 



COMMUNICATIONS 

Evercom 24 Modem 

m International operations at 2400 bps 
B Compatible with Hayes* AT command 
B'Bell 212A/103 and CCITT V.22/V.22bis compatible 
B Adaptive equalization 
B Automatic answer and voice/data switching 
B Phone off-hook detect 
B Runs in slot 8 of IBM XT* 

B Runs with multi-line phones 
Evercom 12 Modem 
■ 300/1200 bps speed on a short card 
B Hayes and Bell 212A compatible 
m Supports tone and pulse dialing 
B Automatic answer and voice/data switching 
B Bitcom software included 



Evercom 24 



Evercom 12 



Evercom 


EVEREX. EPGA, Micro Enhancer. Everex Edge, Excel Streann-60/20/60-8, Evercom 24. Excelerator. RAM-3000, Magic Card 16. and EVER for Excellence are trademarks of EVEREX 
Syslems, Inc . IBM and IBM AT are registered trademarks and IBM PC and XT are trademarks of International Business Machines Corporation. Hercules is a trademark of Hercules 
Computer Technology. Lotus 1-2-3 and Symphony are registered trademarks of Lotus Development Corporation. Hayes isa registered trademark of Hayes Microcomputer Products Inc 
UNIX is a registered trademark of AT&T Bell Laboratories, and XENIX is a trademark of Microsoft Corporation.<^1987 EVEREX Systems. Inc. Alt rights reserved 






















Everex Difference 

Price and Performance. 



MUlTIFUNCnON HARD DISK DRIVES OEM PRODUCTS 


Excelerator 

■ 80286 8MHz processor replaces 8088 on PC/XT* 

■ Wo faster than standard IBM AT® 

■ Add up to 640K of cache RAM nnennor\' 

■ Socket for 80287 math coprocessor 

Magic I/O 

■ I/O plus clock/calender 

■ For XT/AT and compatibles 

■ Serial ports COMl-COM-4 

■ Parallel ports LPTI-LPT3 

■ Software included 

Magic Card 16 

■ Up to 2MB of extended memon^ for AT 

■ Flexible memon^ addressing 

■ Configurable parallel and serial ports 


Everdrive 20MB External 

■ Half-height, 20MB formatted capacity 

■ ST-506/ST-412 interface 

n 65 msec average access time 

■ Dedicated head shipping zone 

Everdrive 40MB Internal 

■ Half-height, 40MB formatted capacity 

■ 40 msec average access time 

■ ST 412 interface 

■ 20,000-hour MTBF 

Everdrive 72/80MB External 

■ 72/80MB formatted capacin^ 

■ 30 msec average access time 
m 20,000-hour MTBF 

m 25-5 Watts power consumption 


EV-826 Tape Formatter 

■ Onboard 8K RAM for data buffer 

■ Standard QIC-36 drive interface 

■ QIC-02 interface for host adapter 

EV-332 Hard Disk/Floppy Controller 

■ Reduced height 

■ ST506/412 interface supports 2 hard drives 

■ 2 I interleave factor 

■ 32 bit ECC 

■ Supports 2 floppy drives 

EV1800 AT Mother Board 

■ lOMHz zero wait state 80286 CPU 

■ 512K RAM, expandable to 1MB 

■ Six 1 6 -bit and two 8-bit slots 

■ I/O ports and clock calendar 



Excelerator 



Everdrive 20MB External 



EV-826 



Magic I/O 



Everdrive 40MB Internal 



EV-332 



Everdrive 72/80MB External 

^|h^ePt^Ltd 


iVEREX^ TmuTTIa Mars Rd., Lane Cove NSW 2066, Sydney, Australia 
E^ER lor Excellence Telephone #; (02)427 6111 Fax #: (02)427 5948 


EV-1800 

A Subsidiary of Everex Systems, Inc., USA 






























We offer you the opportunity to 
test our claims. The Computer 
House will better any price on any 
computer item from any other 
dealer. 

Try us, you won’t be disappointed. 
Ring now on (03)6992000. 


OURGlI4UrrEE 


We guarantee to find you the 
lowest prices in Australia. The 
lowest prices on a complete range 
of products backed by Australia¬ 
wide maintenance and service. 
Guaranteed Service. Guaranteed 
Savings. Guaranteed Satisfaction. 


PRODUCTS OFTHE MONTH 


You’ll be thankful you waited 


From Ifflagineering comes a 640K computer called 
the ULTRA Turbo XT at a really imaginative price. 

Only $1495 ex. tax at The Computer House... but 
that^s only the beginning. The ULTRA Turbo XT is 
positively crammed with features, most computers call 

Like: * Two 36 OK disk drives. 

* Parallel and serial ports. 

* Clock/calender. 

* Games port. 

* Security keylock. 

* Outstanding AT style keyboard. 

* MS DOS 3.2. 

And not only is it a much more powerful computer 
now, it has the expansion facilities to cater for your 
future needs - nine expansion slots and 150w power 
supply. 

It also comes with manuals, blank diskettes, even a 
cross section of good public domain software. 


Then there’s the AST Pfemium/286 

Powerful, versatile and lightning fast, this system provides for exceptional versatility and 

upgradeabtlity, yet it is IBM PC AT compatible. 

It features: 

* 1 Mbyte AST FASTRAM, (lOON and seconds) expandable up to 2MB in a single slot, for 
conventional, extended, expanded and enhanced expanded memory. 

* Advanced coprocessor socket accepts SMHz 80287 devices. 

* Enhanced low proftle keyboard with separate cursor and numeric keypads plus extra function 
keys. 

* User selectable operating speed at 10,8 and 6 Mh 2 for the widest range of hardware and software 
capability. 

* Runs popular IBM compatible software 50% faster than the IBM PC AT. 

* AST-3G Plus multimode enhanced graphics adaptor with 256KB video RAM included. Supports IBM 
EGA, CGA, Hercules Graphics Card and IBM Monochrome Display Adaptor modes for flexible 
graphics and text display. 

Plus free copy MS Windows with each AST while stocks last. 


AU THIS PIUS UNBEATABLE PRICING WITH SUPPORT s ^ 

FROM AUSTRALIA’S LEADING DISTRIBUTOR. |.pc DIVISION" 




SOFTWARE 


Excl. tax 

Incl. tax 

Spreadsheets 

Lotus 123 Rel. 2 

$568 

$649 

Supercalc 4 

$469 

$563 

Lotus HAL 

Call 

Call 

Silk 

$249 

$299 

V.P. Planner 

$158 

$178 

MS Multiplan 

$295 

$335 

Javelin 

$359 

$399 

Professional Plan 

Call 

Call 

Database 

dBase 111 plus 

$789 

$914 

Foxbase 

$525 

$595 

Q&A 

$448 

$498 

Paradox VLl I 

$790 

$887 

R Base Systems 

$1045 

$1191 

Reflex 

$195 

$225 

Clipper compiler 

$759 

$899 

Dataflex 

$1095 

$1285 

Professional File 

Call 

Call 

Word Processing 

Multi Mate products 

Call 

Call 

Wordstar 

$319 

$374 

WordPerfect 

$499 

$578 

Microsoft Word 

$519 

$599 

Leading Edge 

$249 

$295 

Professional Write 

Call 

Call 

Integrated 

Framework 11 

$875 

$1045 

The Smart Series 

$870 

$999 

Symphony 

$895 

$959 

Ability 

$235 

$285 

First Choice 

$195 

$223 

Open Access 

$860 

$999 

Graphics 

MS Chart 

$398 

$479 

Harvard presentation 

graphics 

$475 

$576 

Freelance + 

$619 

$729 

Utilities 

Sidekick (Unprotected) 

$99 

$118 

Norton Utilities 

$127 

$139 

Norton Utilities Advanced 

1 $215 

$249 

Mace + Utilities 

$119 

$135 

X-Tree 

$ 89 

$ 98 

Fastback 

$154 

$169 

Sideways 

$ 78 

$ 99 

Microsoft Windows 

$135 

$165 

Copywrite 

$ 85 

$ 99 

Languages 

Microsoft C Compiler 

$680 

$796 

Microsoft Macro Assemb. 

$299 

$349 

Microsoft Quick Basic 

$155 

$177 

Turbo Power Tools 

$190 

$214 

Turbo Pascal (V 3.0) 

$139 

$165 

Turbo Prolog 

$138 

$154 

Turbo Basic 

$139 

$159 

Turbo C 

Call 

Call 

Accounting 

Satchel 

$620 

$695 

Dollars and Sense 

$229 

$259 

Sybiz Book Worker 

$799 

$892 

Accounting 1 

$775 

$845 

T*A*0* Specialised 

accounting for accountants 

Call 

Also Sybiz, lAL., Integrity, etc. 

Call 

Communications 


IBM is the registered trademark o( 
International Business Machines Corp. 


Crosstalk $174 $197 

Reflection (H.P. Emulation)Call Call 
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cesintown 


Excl. tax 

Incl. tax 

Entertainment 



Silent Service 


$ 95 

Zork I, II or III 


$ 84 

H/Hikers Guide to the Galaxy 

$ 77 

Karateka 


$ 84 

Flight simulator 


Call 

and many many more 


Call 

Project Management 



Harvard Project 



Management 

$546 

$657 

Super Project plus 

$569 

$669 

Microsoft Project 

$546 

$657 

Timeline 

$599 

$682 

HARDWARE 

System Units 



AST Premium Series (10 MHZ) 


Inc. EGA & 20MB 

$4749 

$5399 

Inc. EGA & 40MB (28MS) $5479 

$6479 

Imagineering Ultra >Cr Turbo’s 


Inc. 2 F’Drives, 



TTL Mono, DOS, 640KB 



Software, 10 Diskettes 

$1699 

$'1999 

For Other Configurations 

Call 

Call 

Chendai laps 

Call 

Call 

Super PC by Hyundai 

Call 

Call 

Disk Drives 



Seagate 30Mb 

$888 

$995 

Seagate 20Mb 

$529 

$699 

bigger than 20Mb 

Call 

Call 

Hardcard 20Mb 

$1299 

$1490 

Hardcard 40Mb 

Call 

Call 

Tape Backups from 

$789 

$899 

M'Function & Memory Boards 


Hypertec Hyper - 512 MF 

$349 

$398 

Hypertec Hyper - 512 

$245 

$269 

Hypertec Hyper - 256 

$178 

$185 

Hypertec Hyper - 128 AT 

$249 

$299 

Hyperam AT & XT 

Call 

Call 

Intel Above Boards 

Call 

Call 

AST Ram page 

Call 

Call 

Display Carcis 



Hypertec E.G.A. 

Call 

Call 

Paradise Autoswitch 

$557 

$639 

Hercules Graphics 



Card plus 

$408 

$475 


Excl.tax Incl. tax 


Vega deluxe Call 

Turbo Cards 

Hyper Ace 286 (GMhz) $649 
Hyper Ace 286 Plus 
(10 Mhz) $699 

and many others Call 

Monitors 

E.GA from $720 

Mono from $170 

NEC Multisync Call 

Laserview Call 

Modems 

Netcomm 2123 $399 

Netcomm 123A $759 

Le Modem $349 

Complete Netcomm Range Call 
Data Bridge Range Call 

Printers 

Epson EX 1000 $899 

Epson LQ 1000 $966 

Epson FX-1000 $755 

Epson LX 800 Call 

Fujitsu DL 2400 $1654 

Seikosha (400 cps) $2439 
Brother Call 

LaserJets from $2995 

Other Boards and Peripherals 
MS Mouse (Bus or Serial) $229 
Power Supplies $179 

Plotters (H.P. or Roland) Call 
Cables Call 

Acoustic Hoods Call 

Printer Buffers Call 

Power filters Call 

Coprocessors Call 

Summa graphics bit pads Call 

REMEMBER 

THIS IS ONLY A SAMPLE OF 
OUR PRODUCT RANGE - CALL NOW FOR 
THE PRODUCTS OF YOUR CHOICE. 


Call 

$699 

$799 

Call 

$832 

$199 

Call 

Call 

$449 

$899 

$419 

Call 

Call 

$999 

$1099 

$859 

Call 

$1895 

$2790 

Call 

$3399 

$248 

$199 

Call 

Call 

Call 

Call 

Call 

Call 

Call 


EXTRA SPECIALS 


WORDPERFEa 

Super word processing at a super price. 

$499 inc. tax 

Epson 

Complete range at special prices including the new 
GQ3500 laserjet. 

CALL 

FOXBASE+ 

6.69 times faster than dBCOMPLER and 2,26 times 
faster than Clipper. Totally compatible with dBase 111 
and you need make no changes to your present 
pro^ammes, databses, screens or reports 

$595 inc. tax 

Hyperace 286 Plus 

The outstanding turbo card from Hypertec runs a 
80286 processor at 10MH2 effectively turning your XT 
into a superior AT. Australian designed and produced 
their is no better card on the market. 


MS WINDOWS 

Ver. 1.01. Only $99 while stocks last. 


PLUS 


• Free Hotline Service • Immediate* 
replacement of any defective stodt 

• Training arranged • Expert advice 

• Australia wide maintenance 


$799 


me. tax 


DELIVERY 


• Anywhere in Australia for $8.50 (under 
3Kg.) • Overnight on request • Goods over 
3Kg are charged at Post Office rates • Prices 
are subject to change without notice 

• Terms: Payment on receipt of goods 
6 Bankcard, Mastercard, Visa accepted 

*We rent PCs, call now for information^^ 


The^^Computer House 


Phone Now (03)6992000 

161 Park Street, South Melbourne, VIC. 3205 Telex: 34145 


“We rent PCs, call now for information’ 
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CHECKOUT 


cable into the appropriate socket on 
the Inboard. Then the Inboard goes 
into a spare 16-bit slot in the AT’s ex¬ 
pansion bus array, and that's just 
about it. A noise suppressor module is 
provided to plug into the 80287 socket 
on the AT motherboard, but when this 
is omitted the Inboard still seems to 
work satisfactorily. A new plug-in 16- 
MHz crystal is provided to boost the 
speed of the AT to 8MHz if required, 
replacing the 12MHz crystal in the 
older 6MHz ATs. This is essential for 
the Inboard to work, which prompts 
questions about its compatibility with 
the later-model 6MHz IBM ATs. These 
included a ROM-based speed test 
which refused to boot the machine if it 
was running faster than 6MHz, and this 
was done specifically to stop people 
plugging in faster crystals. Intel fails to 
mention this issue at all. 

On the review machine, installation 
was not quite as smooth as it should 
have been. First, it was an old-model 
6MHz AT, with the old 512k mother¬ 
board where the 80286 chip is partly 
concealed by the hard disk drive and 
its cabling. However, the Intel manual 
explains clearly how to release the 
hard disk and slide it out of the case 
slightly to gain access to the chip. 
Second, the 80286 resisted removal 
despite the use of the ingenious screw- 
driven extraction tool provided with 
every Inboard, and required a lot of jug¬ 
gling and ^wriggling before it would 
come out. 

Separate clip-on cable and installation 
kits are available for those AT clones 
which have surface-mounted 80286 
chips rather than socketed ones, like 
the Compaq DeskPro 286 and the 
Tandy 3000. But there is nothing that 
Intel can do about machines like the 
Epson AX, where the 80286 is too far 
from the expansion slots; or the Olivetti 
M28, where the processor is actually 
on the underside of the main circuit 
board, the opposite side from the slots. 

Installing jthe Intel software is also 
straightforward. If the Inboard RAM is 
to be used for conventional memory, 
the AT’s Setup program from the IBM 
diagnostics: disk needs to be run to tell 
the system how much conventional 
memory there is, and how much ex¬ 
tended memory. Then, Intel’s 
SPEED.COM, SPEED.SYS, lEMM 
386.SYS, EMM.SYS, INVOC.SYS, 
QU!KMEM2.SYS, EGA.EXE and 
CHKOP.EXE are copied from the In¬ 
board floppy into the root directory of 
the AT hard disk. 

SPEED.COM is a program that runs 
from the MS-DOS prompt, and is used 
to switch between the Inboard's four 
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speed modes. Mode 1, the slowest, 
runs the 80386 at the system board's 
new 8MHz speed, with the 64k cache 
disabled. Mode 2 runs at 8MHz but 
enables the cache; Mode 3 runs at 
16MHz without the cache; and Mode 4 
runs at top 16MHz speed with the 
cache enabled. 

Intel claims that most users will only 
use two speeds: mode 1 to handle 
speed-sensitive software or to boot 
software with certain copy-protection 
mechanisms; and mode 4 to obtain the 
real speed benefits of the 80386. 

SPEED.SYS is the alternative way of 
speed-switching, and makes it possible 
to switch between the four modes 
using keyboard combinations. Once 
SPEED.SYS has been installed as a 
device driver — by including the line 
DEVICE=:SPEED.SYS in the CON¬ 
FIG.SYS file in the root directory — 
holding down the Left Shift-Ctrl-Alt key 
combination and pressing the key 1, 2, 
3 or 4 changes the board into one of 
the four speed modes. This is useful 
for copy-protected software like 
Framework II, which must be booted at 
8MHz but which can be run at full 
speed by switching modes while the 
software is running. 

IEMM386.SYS and EMM.SYS are ex¬ 
panded memory drivers: the first to 
emulate Lotus-Intel-Microsoft expanded 
memory in the Inboard's extended 
memory; and the second to allow 
Above Board-style expanded memory 
boards to work with the Inboard in¬ 
stalled. 

When the software has been in¬ 
stalled, the machine acts as a super¬ 
fast AT. All the software tested ran well 
in all four speed modes, including word 
processors like Word Perfect, spread¬ 
sheets like Lotus 1-2-3, databases like 
dBase III and Powerbase, and in¬ 
tegrated packages like Open Access. It 
all ran faster too, although it is hard to 
compare processor-bound applications 
like 1-2-3 with keyboard and disk- 
bound programs like Word Perfect. 

Intel includes extra compatibility notes 
in an addendum to the manual, and 
there are some things worth mention¬ 
ing: for example, despite the manual 
and publicity the Inboard will not work 
at all in Compaq Portables, and an 
IBM EGA card will not work in a Com¬ 
paq DeskPro 286 when the Inboard is 
installed. The other problems that are 
known include old versions of the 
Crosstalk XVI communications pack¬ 
age, which is speed-sensitive and 
needs patching to work. 

Running a typical program like Lotus 
1-2-3, with a complex macro that 
copies, deletes, moves and recalcu¬ 


lates large lumps of a big 500 x 500 
spreadsheet model, shows the type of 
performance improvement that can be 
expected. On an ordinary 4.77MHz 
PC, even with an 8087 maths proces¬ 
sor installed, the macro takes 2 
minutes 45 seconds. On an ordinary 
6MHz AT, it takes 53 seconds, while it 
takes 26 seconds on the 12MHz Com¬ 
paq Portable III with its fast RAM. On 
the Intel Inboard, at the fastest mode 4 
speed, the same macro took 23 
seconds; but at the slowest mode 1 
speed it took an extraordinary 96 
seconds, not even twice as fast as the 
8087-enhanced old PC and worse than 
an old 6MHz AT. Both of these tests 
used fast Inboard RAM to fill up con¬ 
ventional memory between 256k and 
640k, and used 256k of the memory 
remaining as Above Board expanded 
memory. 

The Inboard tries hard to do every¬ 
thing as right as it can, considering the 
design problems of putting a 32-bit 
processor into a 16-bit machine. For 
those who want fast performance now, 
a really quick 12MHz AT like the Com¬ 
paq Portable III will do the job as well 
as the Inboard, but at a much greater 
price and without the prospect of 
sophisticated 32-bit software to come. 

As a combination of speed enhance¬ 
ment now, and 80386 software com¬ 
patibility for the future, the Inboard 
386/AT is a solid piece of work. 

Benchmarks 

The BasicA Benchmark timings may 
be surprising: the twp 80386 boards 
are both slower than the 6MHz 80286 
that they replace in running the BasicA 
programs. 

The reasons for this have already 
been presented here. When it comes 
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BLUE 

CHIP 

A CHIP OFF THE OLD BLOCK 



For quality, value and service 
the Blue Chip Network meets your needs. 


BLUE CHIP A1 

1x360K D/DRIVE 

256 KB RAM, colour display card, 

multi-function card, XT style 

keyboard, green or amber 

monitor. 

$995 


BLUE CHIP PC/AT 

1 MEG RAM, 20 MEG hard drive, 
1x1.2 MEG disk drive. Green or 
amber monitor. 

$2995 _ 

• Add $60 for 640 KB RAM 

• Add $200 for Turbo option 

• Add $100 for hi-res monographic 
monitor 

• Add $450 for colour monitor 

• Add $1200 for EGA monitor 


$ 

Lotus 123 . 645 

Wordstar 2000+ . 375 

dBase III . 910 

Symphony . .990 

Multiplan .339 

Microsoft Word.559 

Multimate Adv. 1 799 

WordPerfect ... 589 

First Choice . . . 249 

Framework II . 999 

Javelin.399 

Microsoft Windows.169 

Norton Utilities . 139 

Open Access II . ... ...... 999 

Ability .179 

Microsoft Mouse.249 

Genius Mouse . . ... 169 

AST 6 Pack Card . . 219 

Turbo Pascall ........ 149 

Turbo Prolog . 149 

Turbo Tutor . 59 

Database Toolbox 99 

Editor Toolbox .. 99 

Graphic Toolbox ... 99 

Game Work 59 


BLUE CHIP A2 

$1195 

As per the A1 with 2 disk 
drives. 


BLUE CHIP A3 

As per the A1 with 5 MB 
hard disk. 

$1395 

BLUE CHIP A4 

$1595 

As per the A1 with 10 MB 
hard disk, 


BLUE CHIP A5 

$1795 

As per the A1 with 20 MB 
hard disk. 



♦ALL PRICES INCLUDE TAX 


Blue Chip computers are assembled, sold and supported exclusively by the Blue Chip Network. 


DANDENONG 

92 Thomas Street 


Ph: (03) 794 0966 


SURRY HILLS 

90 Foveaux Street 


Ph: (02) 281 1044 


RINGWOOD 

8 Railway Place Ph: (03 ) 870 2243 

COBURG 

328 Sydney Road Ph: (03) 383 5665 


CHATSWOOD 

807 Pacific Highway Ph: (02) 412 4122 

PARRAMATTA 

463a Church Street Ph: (02) 683 1599 


ST KILDA 

106 St. Kilda Road 


CANBERRA 

30 Lyell Street, Fyshwick Ph: (062) 80 7833 



Ph: (03) 534 9437 





























































“The Local Computer Shop gives you 

the best of both worlds... 

PC Compatibility and Amiga Ingenuity” 

The Amiga 2000 is here! 


The second generation Amigas have 
arrived at The Local Computer Shop. The 

Amiga 500, for the home user. Giving you all 
the Amiga brilliance, multi-tasking, graphics 
and animation at a budget price. And for the 
business user the Amiga 2000. A truly 
Amiga/PC Compatible. 

The Amiga 2000 features 

a megabyte of memory, 

I 

internal slots for easy 
expandability and the 

I 

option to add IBM PC/ 

XT software compatibility 
with an expansion board. 


system built in. So besides running IBM 
software, the Amiga 2000 gives your IBM 
applications access to IBM PC expansion 
hardware. Add to this up to three internal disk 
drives, and the ability to run multiple tasks in 
the Amiga windows and one would wonder 
why you are still reading 
this ad and not at The 
Local Computer Shop test 
driving the amazing new 
Amigas right now! The 
Local Computer Shop is 
offering amazing deals on 
new Amigas today. Stocks 



In addition to Amiga specific expansion slots, are limited, the deals are not. So if you want 
the Arnica 2000 has an IBM PC/AT bus to buy the best at the best price see us now. 


The Lxx:al cjomputer Shop, Commodore 
Computer Specialists, 1216 Glenhuntly 
Road, Glenhuntiy, Vic. 3163. 

Telephone (03) 572 2544 Fax: 2117662. 
Mail order Telephone (03) 2114584. 

INKH-'S’’ 



Free shipping anywhere in Australia on PC-5 systems. 
Limited offer while stocks last. Other brands 
stocked with unbeatable deals, Kaypro and 
Super 5. Bankcard, Visa, MasterCard. No 
deposit finance through AGC to approved customers, 
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to using conventional AT memory, an 
80386 is slower than an 80286 
whatever the clock speed the proces¬ 
sor is running at. And even though the 
Benchmarks were run with the Inboard 
providing 384k of conventional 
memory, and both boards had their 
cache RAM enabled, BasicA runs in 
the bottom, slow 64k of RAM on the 
AT motherboard. It is the vital proces¬ 
sor/memory bandwidth that gives the 
80386 a lot of its speed, and software 
that only uses conventional memory on 
the AT is not going to go any faster 
with an accelerator board. 

The Lotus 1-2-3 test, on the other 
hand, uses the Inboard’s fast RAM and 
the cache on both boards to enhance 
performance. And that is perhaps a bet¬ 
ter real-life measure of speed than 
Basic Benchmarks. 


Conclusion 

Both boards do what they are 
designed to do: speed up AT perfor¬ 
mance by a factor of around two, using 
existing disk drives and peripherals. 
The use of cacheing, more and more 
common these days, conceals the slow¬ 
ness of the AT’s 16-bit RAM and the 
relatively slow hard disk performance 
compared with the ESDI drives on the 
Compaq DeskPro 386. 

But the real benefit of boosting an 
AT will be found when the piggyback 
RAM boards are installed, and the 
boards are running 80386 control 
software like PC-MOS/386 which al¬ 
lows multiple Unix and MS-DOS 
tasks to be run separately and inde¬ 
pendently. And then there are the 
forthcoming 80386-specific applica¬ 


tions like Q&A 386 from Symantec 
and Paradox 386 from Ansa, not to 
mention semi-80386 operating sys¬ 
tems like Concurrent DOS 386. 

It is this software that will, in the end, 
make it worthwhile to have an 80386 
rather than an 80286. And an Inboard 
or a Jet 386 is a good way to get into 
the 80386 business for the minimum 
possible outlay. 


The Intel Inboard 386/AT costs $3454; 
the Orchid Jet 386 costs $2995. 

The Intel Inboard 386/AT is available 
from Tech Pacific on (03) 690 9055; 
the Orchid Jet 386 is available from 
Porchester Computers on (03) 537 
2722. 



Photon O 


INDUSTRY — COMPATIBLE COMPUTERS 


PC-88A 

• 8088-2 CPU 

• 4.77/8 MHz, 640K 

• Colour Graphics 
Card 

• Printer Port 

• 2 X 360K Floppies 

• Serial Port 


• Games Port 

• Clock/Calendar 

• HI-RES Mono 
Monitor 

• 84-Key KBD 

• MS-DOS 3.2 + GW 
Basic 


RRP $1595INCL SALES TAX 
INCLUDES MONITOR 


12 MTHS WARRANTY 


PC-286X 

• 80286-8 CPU 

• 6/8 MHz, 640K 

• Mono Graphics 

• Printer Port 

• 1.2 MB Floppy 

• 20 MB Hard Disk 


• HI-RES Mono 
Monitor 

• 84-Key Deluxe 
KBD 

• MS-DOS 3.2 
Basic 


RRP $3250 INCL SALES TAX 
INCLUDES MONITOR 

ALSO PC-88A 


PC-88X 

• Same as PC-88A. 

But one Floppy + 

20 MB Hard Disk. 

RRP $2295 
INCLUDES MONITOR 


MS-DOS 3.2 + GW 
Basic 


PC-386X 

• 80386 CPU • HI-RES Mono 

• 16 MHz, 2MByte Monitor 

• Mono Graphics • 101-Key Deluxe 

• Printer Port KBD 

• 1.2 MB NEC • MS-DOS 3.2 GW 

Floppy Basic 

• 30 MB H.Disk (35 
MSEC) 

RRP $8995 INC SALES TAX 
INCLUDES MONITOR 
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Double 5ided 
Double Density 

Now, for the very first time, you can have DOUBLE SIDED DOUBLE DENSITY SW’ 
flexible disks at a really amazing price. (Note: we said DSDD not SSDD). 




FAX 

ORDERS 

AND 

CREDIT 

CARDS 

ACCEPTED. 


10 pcs 
for 

$ 10.00 

ONLY 

Thafs right! DOUBLE SIDED 
DOUBLE DENSITY disks supplied 
by a leading manufacturer of 
disks made to exacting industry 
standards for only $10 per box 
of ten disks pius postal charges. 


Why only $10? 

We are entering our 70th year in business and our 21st year as a manufacturer 
and supplier to the Australian computer industry...so, to celebrate, we are giving you 
this amazing offer. But hurry! This price is valid only until 31st October, 1987. 


OLD Distributor: 




Wilbroprint & Computer Supplies 

P.O. Box 56, Chippendale N.S.W. 2008. 
Telephone: (02) 699 9933 Fax: (02) 699 41 52 
Shop: 134 Abercrombie Street, Chippendale 
(Cnr. Cleveland Street) 


SWIFTFORMS 

PRINT & COMPUTER SUPPLIES PTY LTD 

Unit 2/49 Logan Road (Entrance Jurgens St) 

Woolloongabba OLD 4102 

Phone: (07) 891 5515 Fax: 891 5506 


The DotaPerfect brand is backed by Wilbroprint’s 70 years of service and commitment to Australian industry. 


order now 

Sydney City 699 9933 
Brisbane City 891 5515 
Brisbane Country (07)891 5515 
(reverse charge) 

TOLL FREE 
008 225 542 




Wor(IStar4 


With more powerful and ‘friendlier’ word processing packages appearing 
on the market, it’s hard to believe that WordStar — with its complex 
command structure — retains a huge following. Owen Linderholm looks at 
MicroPro’s latest update of this old favourite. 


In these days of WIMP systems, when 
even IBM has decided to standardise 
on a windowing system, it is strange 
for a manufacturer to continue to 
provide a piece of software that is 
regarded as the typical example of 
user-unfriendliness. The program I’m 
referring to is, of course, WordStar, the 
old friend of many micro experts and 
the bugbear of many novices. Never¬ 
theless, WordStar is arguably the most 
used program in the world; and al¬ 
though it hasn’t sold as many copies 
as other programs, it is the most wide¬ 
ly pirated program. Estimates and sur¬ 
veys reveal that three times as many 
copies have been pirated as sold. 


The reason why MicroPro, the com¬ 
pany behind WordStar, continues to 
provide new versions, is to get more 
unregistered users to pay for the 
program; later versions of the program 
have been less copied because of addi¬ 
tions like licence numbers. Also, the 
later versions of the program have all 
been considerably enhanced both in 
terms of power and speed. 

One additional thorn in the side of 
MicroPro was a company called 
NewStar, set up in the US by ex- 
MicroPro employees. That company re¬ 
wrote WordStar to be quicker and more 
powerful, and sold the program as 
NewWord at a much lower price than 


WordStar. NewWord is similar to 
WordStar but it has an extended range 
of commands and facilities and 
operates significantly faster. MicroPro 
recently purchased the company and its 
last product, NewWord 3. 

I have used WordStar for five years in 
various forms, ranging from WordStar 2 
to NewWord 3, the immediate precursor 
of the subject of this review. WordStar 
Professional version 4 is essentially 
NewWord 3 with some additions and 
cosmetic changes, and the similarities 
are obvious with WordStar 4 looking 
more like NewWord 3 than WordStar 3. 
The most major change is the addition 
of a 220,000-word thesaurus program. 
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The WordStar Professional 4 opening menu installed for an 
unusual colour preference. Notice the display of file sizes 
and free disk space. Menus and new options are available 
from this opening menu 


Using WSCHANGE to install WordStar is very easy. This 
screenshot shows how to set up display attributes and 
colours for all the different layout possibilities and character 
attributes 
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SCREENTEST 


This is the Word Finder thesaurus, avail¬ 
able separately from Microlytics, and 
which comes bundled in. Some major 
improvements have also been made to 
the spelling-checker and to the more 
powerful commands. 

Until recently, WordStar was the estab¬ 
lished market leader in word process¬ 
ing. Newer programs are now jostling it 
and, indeed, overtaking it with programs 
such as Microsoft Word 3 and Word Per¬ 
fect providing a huge range of features 
for the ‘power’ word processor user. 
Nevertheless, many people want one 
important feature that such programs 
lack—WordStar-compatability. 

The big advantage WordStar has over 
other word processing programs is that 
many users are already familiar with its 
complex command structure and, there¬ 
fore, are reluctant to learn a new set of 
commands. Although WordStar has fal¬ 
len behind the times, it is still a good 
program; it does its job well, and it is ex¬ 
tremely robust. 

Installation 

The program comes in a smart maroon 
box holding a large packet of disks, 
registration forms, a licence agree¬ 
ment, a command summary card. 


printer information, the Word Finder 
manual and a leaflet describing what’s 
new in WordStar Professional 4 (from 
now on known as WordStar 4) besides 
the main program manual. The disks 
are: two for Word Finder, an installa¬ 
tion disk, the program disk and the dic¬ 
tionary and the tutorial disks. 

The installation instructions are 
thorough, to say the least. They give 
you all the important information first 
so that you are unlikely to make a mis¬ 
take, although it does take a while to 
sort out what to do next. There are two 
levels of configuration for WordStar 4, 
just like NewWord 3. The first, enough 
to get you going, is to run a program 
called WINSTALL. This sets up 
WordStar 4 to work properly with your 
computer and printer. The second 
level, WSCFIANGE, lets you change 
colours, screen formats, operation and 
other things relevant to the program. 

One of the nicest aspects of the way 
the documentation and manual have 
been written is that novice users are 
separated from those who already 
know the program and who only need 
to learn the new commands and fea¬ 
tures. This means that you can dip into 
the manual at your specific level of 
familiarity. 


The WSCFIANGE program gives ac¬ 
cess to practically every feature of 
WordStar 4 and lets you configure it ex¬ 
actly to your requirements; system vari¬ 
able values for the program can even 
be changed. This means that you can 
use the program with displays other 
than the usual 25-line by 80-column for¬ 
mat. I tried it with EGA’s 43-line mode 
and it worked perfectly. WSCHANGE 
also lets you set up the cursor keys, 
create printer driver libraries, decide 
how much memory the program and 
dictionaries should take up, choose a 
page layout and more besides. 

New commands 

The range of options available in 
WordStar 4 is impressive. It is hard to 
imagine a useful word processing 
operation that is not available, although 
many people do expect esoteric func¬ 
tions from word processors that cannot 
yet be provided. That said, several fea¬ 
tures are missing from WordStar which 
are now becoming standard among 
powerful word processing packages. 
These include: footnotes, column- 
based editing, ‘outlining’, interfacing 
with desktop publishing and the ability 
to edit several documents at once. 

One of the major changes to 
WordStar 4 is the facility to ‘unerase’ 
the most recently deleted portion of 
text. The amount of text that can be un¬ 
deleted is effectively limited by the 
amount of spare memory you have, 
but to make full use of the option, you 
will need to use WSCFIANGE to alter 
the size of the unerase buffer. 

Another significant change is the addi¬ 
tion of the shorthand menu which is ac¬ 
cessed by the ESC key. This brings up 
a secondary menu of keys and as¬ 
sociated commands that you can alter 
and add to at will. Any combination of 
WordStar commands can be allocated 
to a single key, so you could set up 
ESC-S to swap the current word with 
the previous word (CTRL-T, CTRL-A, 
space, CTRL-S, CTRL-S, CTRL-U). 
Note that this only works if the cursor 
is at the start of the word. 

One of the major omissions in pre¬ 
vious versions of WordStar was the in¬ 
ability to access files in other direc¬ 
tories or subdirectories. This has now 
been rectified and it is easy to access 
all files on all disks in a simple and logi¬ 
cal way. 

WordStar 4 supports mathematical 
commands within the word processor, 
including the ability to add up numbers 
within a marked block. You can also 
run other programs from within 
WordStar 4 now as long as there is 
room for them within memory. 


WordStar command structure 

Like many other programs, WordStar is controlled by a set of nested menus. 
The opening menu lets you edit, print, index, quit, and perform file operations 
like copying; obviously the major selection is editing. This prompts you for a file 
name and opens the file for editing. While editing, a series of menus are avail¬ 
able from the main editing menu. 

At this point, you can enter text and the preset options for WordStar will con¬ 
trol how the text is stored, displayed and how basic movement, insertion and 
deletion commands work. Five other menus are available from this one to 
cover onscreen formats and display; saving, block operations and file opera¬ 
tions; printer controls; quick cursor movements and miscellaneous operations: 
and shorthand macros. 

To give some idea of how the commands work in practice and why they are 
often regarded as clumsy, here is a summary of what I need to do to create a 
short document of four paragraphs; say, for the picture captions to this article. 

First, hit ‘D’ from the main menu to edit a document. Then enter a file name. 
The program moves to the editing screen. Flere I need to enter CTRL-0, ‘S’, ‘2’ 
and hit Return to let WordStar know that I want double line-spacing. I now 
need to enter a header line so that anyone looking at this document will know 
what I’m writing about. The header line goes at the top of the document. Flere 
it is in full: 

'.he picture captions/Owen Linderholm/July 87/#’ 

the '#’ symbol is to let the program know I want a page number there. I’m 
ready to start now, so 1 move down a few lines by hitting Return. I enter my 
text and correct it until I am satisfied. Deletions involve ordinary backspacing or 
CTRL-G when the cursor is on the character to be deleted. Moving chunks of 
text around involves marking them with CTRL-K. ‘B’ at the start of the block 
and then CTRL-K, ‘K’ at the end. Then move the cursor to where you want to 
go and type CTRL-K, ‘V’ to move the block. 

To finish and print out the document, hit CTRL-K, ‘D’ to save and exit the exit¬ 
ing mode, then V followed by ESC prints the document Flardly intuitive and 
straightforward. 
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If our accounting 
software doesn’t save you 
a packet, don’t pay for it! 


There’s plenty of accounting 
software packages to choose 
from. 

But only one company has 
the guts to put their money 
where their mouth is: Future 
Business Systems. 

We’re so confident that our 
general accounting software 
can solve your invoicing, 
debtors; creditors; stock; and 
general ledger headaches, that 
we’ll send it to you for a free 
evaluation. 

(The real McCoy too - not a 
limited ‘demo’ version.) 

A fair go. 

You get a fair go. A chance 
to really put it through its paces. 

You get to use your own 
computer; in your own place; at 
your own pace. 

(If you don’t already have a 
PC, we can demonstrate one of 
those too.) 

Either way, you can’t lose. 

So send the coupon now 
with a hundred bucks deposit 
and we’ll send you the disks and 
manual. 

If you like it (and we’re sure 
you will), send us another $850 
and the package’s yours to keep. 


If you don’t like it; don’t pay 
for it. 

If you don’t reckon it’s going 
to save you a heap of time and 
money; send it back. 

We’ll send your hundred 
dollars back too so you haven’t 
lost a thing. 

(Except some exceptional 
accounting software of course.) 

Over 2,000 satisfied users. 

Read what existing users 
say: 

“ Wve been using FBS for 
3 years. Our staff were able to 
use it with no previous PC 
experience!’ 

- Mr John Tilley, Dunlop 
Group 

“FBS was our first PC 
accounting system. Our financial 
reporting requirements were 
extensive. The package per¬ 
formed extremely well in this area. 

- Mr Bruce Cook, Hitachi 

Give it a go. 

So ^ve it a go. Stop 
comparing brochures and 
contrived demonstrations. 

Prove our promise. Send the 
coupon. 


I CJ yes, please send me your general 
I accounting software package for a free 2 month 
■ evafuation, j—, 

_Version: |_1 MS DOS Hard Disk System 

I_11 enclose a cheque for $100 as deposit. 

I I Please deduct $100 from my credit card 
account as deposit. 

D VisaD Mastercard EZ! Bankcard 
EZI Diners EH Amex 


X 


Number I_ 

Expiry date 


Name_—- 

Company name as you wish it to appear on 
invoices & reports throughout software 


Address 


Authorisation - 

1 understand that 1 may return the package in good condition 
anytime within 2 months from when 1 receive the software and 
my deposit will he returned. After the trial evaluation i may keep 
the package hy investing another $850. 

I I Please send me more information on your 
'—' software. 

Suite 6 105 Hawthorn Road 
/ Caulfield North, 3161. 
5239211 

future business systems Adshop ih.o’oo 
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The function keys can also have a com¬ 
bination of WordStar commands as¬ 
signed to them and the bottom two 
lines of the display can bet set up to 
display what the function keys do. This 
means that you can customise 


WordStar for your own purposes so 
that frequently used commands can be 
accessed by a single keystroke. 

WordStar 4 is only available on IBM 
and compatibles. As a result, some 
ability to access IBM-character 


graphics has been added so that users 
can display and print the IBM ‘box¬ 
drawing’characters. 

The spelling-checker on this version 
has been considerably improved and is 
the best I have come across by a large 
margin. This one not only allows you to 
add words to a personal dictionary — 
as do most spelling-checkers — but 
also ‘temporarily’ remembers them. For 
example, if you haven’t bothered to tell 
the dictionary that ‘ARC’ is a word you 
often use, then when the spelling- 
checker finds it, it will query it and 
bring up a list of suggested alternatives 
(none in this case). However, if you tell 
it to skip on to the next spelling mis¬ 
take, then WordStar will assume that 
ARC is a real word within the docu¬ 
ment and all further references to it will 
be ignored. 

Even more impressive, if you mistook 
the name ‘ARC’ and typed ‘ARX’ instead 
throughout the document, you would 
get a query. When you enter the re¬ 
placement ‘ARC’, it is automatically 
replaced; and whenever the spelling- 
checker encounters ‘ARX’ within the 
document, ‘ARC’ will be given first in the 
list of potential correct spellings, in other 
words, as it checks a document, 
WordStar temporarily adds words to the 
dictionary and links in new words as 
possible corrections, it is also possible 
to tell the spelling-checker to leave a 
word alone just once, but to query it 
when it reappears — useful for unusual 
words that are likely misspellings. This 
is ail on top of a list of 87,000 words 
which have all been properly anglicised, 
it is a great relief not to have ail my 
‘ise’s’ queried with ‘ize’s’ suggested as 
alternatives (as is the case with 
American spelling-checkers). 

Another simple but useful touch is the 
addition of file-sizes to the opening 
menu and the file directory. You are 
also told how much space is left on the 
disk. No more worries about whether 
the file will fit on the disk! 

it is possible to display ‘soft spaces’ 
on the display as dots. These are the 
‘imaginary’ spaces that the word 
processor inserts to pad out a line to 
justify it. Another minor change is that 
the DEL key on the IBM keyboard now 
deletes the character at the cursor posi¬ 
tion rather than the one preceding it in 
line with usual MS-DOS practice. 

The embedded ‘dot-commands’, 
which are instructions to the printer 
when the file is being printed, have 
been considerably extended in scope. 
IF . . THEN constructions can be 
used and a much wider range of op¬ 
tions is included. These include the ad¬ 
dition of sheet-feeder controls, extra 


This is the standard 
editing screen in 
WordStar. No menu 
commands are 
visible because the 
program has been 
configured for an ex¬ 
perienced user. in¬ 
experienced users 
can force menus to 
be displayed at aii 
times. The main 
uses to which the 
function keys have 
been set are dis¬ 
played at the bot¬ 
tom of the screen 


U iXit ____ril_Lbi._0(l_l»KrLnU?ii_ RtbiI I'R-^ 

L— r' ^ ' I I '■ 

.ferf- -^r Krtfcrtl'IiMl U-Hi ST-' 


in tilt;::** of UinP systtns, ulien owjri IBM h.i';e ■‘.•i 

stsfidardise on t L(indoiiin<( aystrjn, it is atr^rtse f'-r 
liinrj factor (if to contlrme to [irooide a pieco of cofluare ttiat i? 
^gardod as tlie typirai ownpfe of user unfrimidnness. The 
proyrae i-^, of course, WordStar, the old (rieod of warty nicr-o 


This screen shows 
Word Finder, the 
memory-resident, 
pop-up thesaurus 
program provided 
with WordStar 4. 
When you hit ALT- 
1, the window pops 
up displaying alter¬ 
natives for the word 
at the cursor posi¬ 
tion. Word Finder 
can nest words it 
looks up, so any 
word appearing in 
the pop-up window 
can itself be looked 
up 


-1 - (fj . 

iis, of course, WordStar, the old friend of wang nicro 
experts and the bugbear of nany novices. Hevertholoss, WordStar 
is arguably the nost used progran in the world, f^ltlrough it 
hasn't sold as nany copies as ether prograns, it Is the nost 
yideiy pirated progran. Estinates and surveys reveai that three 
tiro, hricn -il- Sflld 

UOBO i'ifitljn Irti, • ! ' ■ 

_ 

. Ki'jit , iippriMchi (Ji)di), delivery, execulipn, expression, fashion, 

n.iuuuf, n<itlK)di nddi;, organination, process, styl* .^yotfcn, technique , 
way; 

coiK.urto, etude, fugtic. rocital, serenadB, sonata, synpijony: 
(■induct, (.(Iijr‘.u, yiiidel hio:., plan, (MJlicy, ppocfidures, niJes, schene. 
nligr), arrafiyt , arruej, a-.snrt, cataloipy:, (;ateg!ir i.sts, clnss, classify, 
J; id ‘iter, uonpilo, fiiti, furnal, yrude, 'jrnup, lay (jut, line up, list, 
(irdur. or((ariist(, (lutlim!, jiiyi-nnholn, plac!!, position, prioritise, 


The internal speii- 
ing-checkerin 
operation. The spell¬ 
ing-checker scans 
through the docu¬ 
ment finding words 
it does not recog¬ 
nise. Whenever one 
is found, a menu of 
options and sug¬ 
gested alternatives 
appears. The scan¬ 
ning process is 
visible and can easi¬ 
ly be interrupted 


~ V. r !:V". 1, 

1 i; 1 1 : ■ \ It 1; H i] 

1 iyninv, clieoK tu xl word 

\ outer cuPi'm;t iou 1 

add to pei'S'onal liciuniai 

0 ! turn aiilo-aiign nff 

' hyi ir iliis t ine n,(l(j 

•- uUthil rt plact-fient t olf 

Vi’tl: "Et’iVs 


hs'l's ' Lta't: 

' thji •! Idgo's 1 Ego’s (; ftgmr 

1 * 4 _ w _ 1 _ 1 __ 1 t 1 - - t -_^ t L 

L, -- T — — 1 -- 1 - 1— » 1 T 


The WSCHANGF. progran provides the second level of configuration. 

Tliis giv(;s access to pra(;tically euery feature of WordStar 4 and 
lets you configure it exactly to your reguiretients, Systen 
uariabic values for the progran can even be changed. This lets 
you use tlie progran uitii other displays than the tisuai 25 line by 
llfi coliinn. I tried tliis with HGfl's 43 line node and it worked 

2 ; . • *1 3!ic,i . f> 7?;cr cte s < 
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merge-printing commands, variable for¬ 
matting and some new standard vari¬ 
ables. 

A new option from the opening menu, 
■?’, displays how much memory is 
being used by WordStar. Background 
printing is now fully supported and al¬ 
lows more flexible control of printing 
while still editing. 

Additions to the ‘Quick’ menu options 
include the ability to move to the next 
occurrence of a specified character 
and to delete up to the next occur¬ 
rence of a character. 

There are some new printing com¬ 
mands, too. The major changes are in 
the addition of the WSCHANGE 
program for complete, in-depth cus¬ 
tomisation and in the addition of a wide 
range of printer drivers, especially for 
laser printers. 

Word Finder 

Word Finder is a RAM-resident 
thesaurus program that has been avail¬ 
able for several years. As mentioned 
above, the WordStar version of it is 
bundled with WordStar 4. The program 
has not been changed for use with 
WordStar since no changes were 


needed. Operating it is simple: simply 
press ALT-1 when the cursor is on the 
word you need to find a synonym for. 
The thesaurus itself is extensive, con¬ 
taining 220,000 words. Any alternative 
word can itself be looked up, so that a 
chain of possibilities can be created. 

Once you have found a word, it can 
be easily replaced. The only problem 
with Word Finder is that it cannot 
produce synonyms for phrases, only 
single words. As a quick example of 
Word Finder’s power, here are some of 
the first set of synonyms for ‘power’ 
(the program produced 88 words in 
ail): current, electricity, administration, 
forces, authority, clout, pull, weight, 
tumult, mastery . . . 

installation of Word Finder is a bit 
more complicated. You have to fill in 
an electronic name and address form 
to be issued with a licence number. 
Flowever, following the instructions is 
not difficult and it would be impossible 
to make an unrecoverable error. 

The disadvantage of using Word 
Finder is that it uses up some extra 
memory, and you will need at least 
360k to use it with WordStar 4. If you 
want to keep the WordStar spelling-cor¬ 
rection dictionary in memory (much 


faster), then you will need a bit more 
memory. 

One problem to be aware of is that 
memory-resident programs like Word 
Finder stay in memory, so if you leave 
WordStar 4 to run another application, 
you may need to remove Word Finder 
from memory in order to leave room 
for the new application. 

WordStar 4 comes with a tutorial 
program that is a bit ‘simple’ but does 
serve its purpose. The object of this 
program is to reassure novice users 
that computers are nothing to be 
scared of and to introduce them gently 
to the basics of using WordStar. 

In use 

I consider myself a long-term user of 
WordStar and NewWord and had no 
difficulty at all getting to grips with 
WordStar 4. At first I thought it 
provided a rather sluggish response 
compared with NewWord 3, but after I 
had started customising it with 
WSCHANGE, I realised that I had 
reduced the forced delays in NewWord 
3. The same option is available in 
WordStar 4, so I changed the delays to 
a shorter interval. Immediately, 



MON., SEPT. 14 — 
FRI., SEPT. 18,1987 


INFORMATION FOR AN EVENT TOO IMPORTANT TO MISS 


Ms/ In)®® 

COTS/ 

ter IkKs&Mir® cacOT 


MEKOn 

^inriftridTiorUL. 


mi ai?© 

^aOfLO'ir 

p;® ©CiisiLflD:^ doii^iLoirasis pacir co>(r° 

Soiil to (gsou^^vou^Ss-oii 
011®^ ©ouOs/ 


IS AVAILABLE NOW FROM: Tlie institution of Rndlo stnd Electronics Eng^lneers Australia 

Commercial Unit 3. EdgeclifF Court, 2 New McUean Street, EdgeclifT NSW 2027 
Phone: (02)327.4822 FAX (02)327.6770 — TLX AA21822 (Quote User No.SY135) 
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Chances are when 
you get your new 

compu^, tho'e’U be 


It can take over six weeks for custom 
produced stationer)’ to arrive. 

So you won’t be able to compute on day one. 

Rediform instant computer stationery 
complements all of the popular business 
accounting packages for micro’s, covering 
everything you’re likely to need from “pre-set” 
invoices, remittance advices and statements 
to plain print out paper. 

Rediform “pre-sets” have space for your 
company name, address, phone number and 
other necessary identification so they’re 
particularly suitable for the small computer user. 
In the interim or long term. 

Clip the coupon for further information or 
your nearest supplier. And remember, don’t 
leave the computer store without Redifbrm. 

Then you can start on day one. 


REUFORM 

I I I I I ■ ■ ■ ■ H M H H H ^ 


Instant 

Computer Stationery. 

Please send me more information on Rediform. Q] Please let me know where my nearest dealer is.^ 


NAAII- 


■ To: Sales Promotion Manager 

■ Rediform 

■ PO- Box 180 

I RICHMOND VIC 3121 


C.O.W i’ANY 


ADDRiiS.S 


AN(i/RA/841 


POST COD!-: 


ITIONI-: 
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WordStar 4 had the fast keyboard 
response I was used to. It should be 
pointed out that WordStar 4 is about 
twice as fast as WordStar 3 — a very 
significant improvement. 

The other most important part of word 
processing installation turned out to be 
very easy. This is, of course, installing 
the program to work with your printer. 
WordStar 4 had an Epson LQ- 1500 
printer driver available and it worked 
immediately. This is very important 
since three of us share the same 
printer in the office, so I was not able 
to alter the DIP switches. The biggest 
problem was finding the correct printer 
name from the huge range of 64 
drivers available. 

It is also easy to alter the colours 
and screen display of WordStar 4 to 
suit your requirements. I use a com¬ 
bination of pink text (highlighted red), 
a black background, and light blue for 
function key labels and ruler informa¬ 
tion lines. We have diffused fluores¬ 
cent lighting in our office, and I find 
these colours on the screen make 
the text easier to read. 

I only had one major problem with 
WordStar 4; I couldn’t get the indexing 
or table of contents to work. After 
various attempts at reconfiguring the 
program, it still didn’t work. Eventually I 
tried reinstalling the program, with suc¬ 
cess. Mysterious gremlins like this are 
very frustrating, but since it was pos¬ 
sible to fix it without damage, it can’t 
be too serious a bug. 

One other minor problem with 
NewWord 3 that has successfully 
transferred to WordStar 4 is that 
under certain conditions — when the 
display hasn’t been fully installed — 
odd page-breaks can appear in the 
middle of your text. They aren’t really 
there since when the screen is 
redrawn because of moving, they dis¬ 
appear. However, you might start 
deleting things if you thought the 
page breaks were real. 

I am sticking with WordStar for the 
moment, but I can’t help feeling that 
the day will come when I switch to 
some other word processor; the attrac¬ 
tions of WIMP systems are alluring and 
the arrival of desktop publishing are 
both strong indications that the time for 
change is coming. 

Documentation 

The manual accompanying Word-Star 
4 is an updated version of the old one. 
It is clear and comprehensive and 
there is a good index covering all the 
features. Diagrams are scattered 
through the text, especially in the 


tutorial section, and there are even a 
few cartoons. 

As computer manuals go it is both 
easy to read and to understand. It 
could, however, be a bit more lucid in 
the section dealing with customisation, 
and the section on hints and tips for 
WordStar could definitely be enlarged. 


‘WordStar 4 is a very 
usefui upgrade for 
WordStar fans who will 
not switch. ’ 


WordStar users, continually struggling 
against the unfriendliness of the 
program, are always on the look-out 
for tips to make their lives more 
bearable. 

Conclusion 

WordStar 4 is a worthy improvement 
on previous versions. The one area 
where the program could do with a 
complete overhaul is in the area of 
user-friendliness and user-interface. Un¬ 
fortunately, this is the one area where 
MicroPro cannot improve the program. 
Whatever happens, it is unlikely that 
the WordStar command structure will 
change. 

MicroPro will have to watch out, since 
its dominant position in the word 
processing market is slowly being 
eroded by users switching to friendlier 
or more powerful programs. The other 
area where MicroPro is losing out is in 
that of new users. Since they don’t 
have to ‘unlearn’ their conditioned 
WordStar responses, such users will 
have no inhibitions or qualms about 
trying other programs. 

WordStar 4 is also rather on the ex¬ 
pensive side; although its pricing is in 
line with other major word processing 
programs, it seems a bit expensive for 
a program that is essentially several 
years old. 

WordStar 4 is a very useful upgrade 
for WordStar fans who cannot or will 
fiot switch. It provides a wide range 
of new features while maintaining 
WordStar’s standards. If WordStar 
compatibility is high on your list of 
desirable attributes, then WordStar 
Professional 4 should fit the bill nicely. 


WordStar Professional 4 costs around 
$690 and is available from dealers. 
WordStar Australia Pty Ltd can be con¬ 
tacted on (02) 411 7255. 


■- ] T 


owners 
PC,JX,XT,AT, 
PSS 



Let Attache Software introduce you 
to computerised accountit ig the easy way, 
absolutely FREE and without obligation. 

Attache, the biggest name in micro 
accounting systems, has prepared a 
demonstration disk that runs just like the 
real thing. 

Just load it into your IBM or compatible 
and examine Attache in the convenience 
of your office or home. 

Attache can do it alt: accounts 
receivable, order entry, invoicing, sales 
analysis, inventory, accounts payable, 
department/project costing, general 
ledger and payroll. 

This is your risk free opportunity 
to prove to yourself how Attache can 
streamline your accounting. At prices 
starting as low as $788, youcan’t go wrong. 

Simply mail your FREE OFFER 
coupon today or phone (02) 929 8700. 
Distributors Australia-wide. 

Attache 

Bullet proof reliability. 


^"iVlaii to: Attache Software Austraiia Pty Ltd 
10th fioor. 8 West St, North Sydney NSW 2060. 


YES! Piease send my FREE Demo Disk and 
other information about Attache. 


Name. 

Company. 

Type of Business 


Address 


Code Bus Phone 


^^Computer type {if any) 
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Significantly speed up your PC without 
spending thousands of dollars to upgrade. 

You can do it brilliantly with Hypertec’s 
Australian designed and manufactured 
accelerator boards - Hyperace-286 and 
Hyperace-286 Plus. 


Guaranteed the highest quality with full 12 months 
warranty. 

■ Available at highly competitive prices. 

Both boards come with full manual plus simple 
step-by-step procedures in plain English to make 
installation a breeze. 


Specifically designed for the IBM PC/XT 
(and compatibles). 

Both boards run on an Intel 80286 processor chip. 
The Hyperace-286 runs at 6MHZ-equivalent to IBM 
PC/AT performance and up to three times fasterthan 


Dealer enquiries welcome. 



a standard PC. 

The Hyperace-286 Plus runs at lOMHZ, 
producing an amazing five times increase in your 
PC’s performance. You can even switch back to your 
PC’s original speed through a pop-up menu 
(software controlled). 

Add to this both boards’ support for the 80287 maths 
co-processor chip, and you have two short boards long 
on user benefits. 


Hypertec Pty. Ltd. 

Suite404, Henry Lawson Business Centre 
Birkenhead Point, Drummoyne, N.S.W. 2047 
Telephone: (02) 819 7222. Telex: 177440 


I TO: HYPERTEC Pty. Ltd., RO. Box 385, Drummoyne, N.S.W. 2047. 

I Please send me more information on the boards indicated and details 
. of my closest dealer. 

I □ HYPERACE-286 □ HYPERACE-286 PLUS 

1 NAME:_ 


Our reputation is your guarantee of quality. 

These boards are:- 

■ Designed to increase the power, flexibility and range 
of uses of IBM PCs and true compatibles. 

■ Australian designed, manufactured and locally 

supported-all by us._ 


POSITION: 

COMPANY: 

ADDRESS: 


PHONE: 


rc:r-J 

2469/F°/Little 
























Graphicviiorks 


From humble beginnings as a comic-book graphics program for the 
Macintosh, Mike Saenz’s Comicworks has evolved into 
Graphicworks, an art package with some DTP faciiities. ian KcKinnei 

sees how the scaies baiance. 


The Apple Macintosh was never aimed 
at the average computer user — it was 
the first computer for the visually 
aware. It had style. People who’d pre¬ 
viously classed computing on the same 
level as train-spotting saw the bit 
graphics-based program, MacPaint, 
and were transfixed. For some people, 
MacPaint didn’t come with the Macin¬ 
tosh: the Macintosh came with 
MacPaint. 


Modest beginnings 

One of those people was a US comic¬ 
book illustrator, Mike Saenz. 

Mike was one of the first people to 


own a Macintosh, three and a half 
years ago. He took the Macintosh 
home and decided to draw a comic¬ 
book with it, and in retrospect this 
could have been called a brave 
decision. It could also be called lunacy, 
for those were the days when 
MacPaint was the only graphics 
software in town when the Macintosh 
came in only one flavour — 128k; and 
when Mike didn’t even have an exter¬ 
nal disk drive. Eventually, months and 
months of work produced Shatter, 
published by First Comics and now a 
very hot collectors’ item which changes 
hands for serious money. It was a sci-fi 
cops & robbers story inspired by the im¬ 


agery of the film Blade-Runner It was 
a breakthrough: the first comic-book 
ever to be generated on computer, and 
it attracted a great deal of media 
coverage. It was also, perhaps, the 
first major example of desktop publish¬ 
ing, an idea that also attracted a great 
deal of attention in the marketing 
departments of this world. 

After such a baptism of fire, Mike 
was, to say the least, aware of 
MacPaint’s limitations, and had ideas 
of his own about how a graphics 
program should work and what 
facilities it should have. Armed with 
these ideas he approached Macro¬ 
mind, producer of the seminal 
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Higli is om* calling friend! Creative I 
(Wlietlier the mstiTiment of words sn^use, 
Or pencil pregnant with etliereal hnesj 
Demands tlie seivice of a mind and heart, 
Tliougli sensitive, yet, in tlieir weakest pait, 
Heroically fashioned. 

li'ordsu'OJtJi 

AiisceJl^eous Sonnets^ pt n. iii 


The bones of the Graphicworks system are ‘panels’ which 
contain ‘easels’, ‘balloons’ and ‘graphic primitives’. In this 
case the panel, represented by the light grey outline, con¬ 
tains three easels 


Text is contained within ‘balloons’. As can be seen from 
the toolbox down the left-hand side, a wide variety of 
styles is available and most of these can be edited — you 
can also have no borders or fill patterns 
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FREE SOFTWARE? 

SPECIAL SELECTIONS OF PUBLIC DOMAIN AND 
USER-SUPPORTED SOFTWARE 


Out of the thousands of Public Domain and 
User-Supported programs we have col¬ 
lected, for a small service charge of $15 we 
bring you a SELECTION OF THE BEST 
that have been carefully tested and docu¬ 
mented. Suit IBM-PC and compatibles, 
5Va", DOS 2: or greater. 

Please note that in those instances where 
Basic is required, users should have Basi- 
ca/GW Basic (not Basic2) or our share¬ 
ware compatible version on disk M9001. 
There is a separate catalogue for Mac¬ 
intosh, CP/M and Amstrad (3"), Apple II 
and Commodore 64. 

MS-DOS 

Disk No. GAMES 

M1020+: MORE GREAT TRIVIA. A two 

disk set. Categoriesforscience and nature, 
entertainment, sports and recreation, and 
general. $30. 

M1022; SUPER COMPILED GAMES (3). 

Arcade type games. Includes Kong, Striker, 
Spacevade, Life2 and Frog. Needs CGA. 
M1023: GREAT BASIC GAMES. Over a 
dozen, including Wizard, Xwing, Combot. 
Mars, Racecar, CIA. Requires Basic. 
M1025: AMULET OF VENDOR - Adven¬ 
ture with graphics. 20 levels of play against 
many monsters and powerful magic. 
Choose your roles. 

Ml 026:5 TEXT ADVENTURE GAMES -of 

different types, including murder mystery, 
horror, pirate, etc. 

M1027; SUPER HANGMAN. Challenged 
with quotations, riddles, music, words. 
Fascinating and educational. 

M1028: SUPER COMPILED GAMES (4). 
Another excellent selection of compiled 
games, ready to run. Includes Flightmare, 
Solitare, Jumpjoe and more. Needs CGA. 
M1030: PROVOCATIVE PICTURES (1). 
Collection of hi-res digitized naughty 
pictures. 

M1041: GAMES OF STRATEGY (1). Match 
wits in a Naval Battle Simulation, Big Truck 
Haulage Business, and the Stock Market. 
M1042: GAMES OF STRATEGY (2). Has 
Empire (War Simulation), Golf Tee, and 
Bermuda T riangle Sailing. 

M1043: PROVOCATIVE PICTURES (2). 
Pin-up type posters to enliven the office. 
Needs Epson compatible printer. 

M1044: MARTIAL ARTS. Match yourskills 
against all sorts of villains and dangers. 
M1045: EGA GAMES. World Domination 
for those with Enhanced Graphics Board. 
M1046: SUPER COMPILED GAMES (5). 
With World Domination (Risk), Beast, 
Locust, Rockets, Subchase, etc. Needs 
CGA. 

M1047; SUPER COMPILED GAMES (6). 

With Wheel of Fortune, Forest Fire, Zoarre 
Dungeons, Ouarterback, etc. Needs CGA. 
M1048: GOLDEN WOMBAT. Fine British 
text adventure searching for Lost Empire. 
Needs CGAj 

M1049: MURDER MYSTERY. Puzzle your 
way through suspects and clues. 

UTILITIES 

M2007+: UNPROTECTION METHODS. 

Hints and programs that help you to back 
up a variety of copy protected programs. 3 
disk set for $30. 

M2012: DISK DOCTOR COLLECTION. 

Excellent debugging and file repair pro¬ 
grams. 

M201 6: MENU SYSTEMS. Create your own 
menus. Contains Sysmenu, Automenu, 
EZMenu. 

M2021: UNIX COMMAND SHELL Control 
your programs with commands like those 
in Unix. 


M2022:TSHELLDOSMANAGEMENT. Effi¬ 
cient environment for managing DOS. 
Help screens. 

M2023: BATCH LANGUAGE ENHANCE¬ 
MENT. More features and control in creat¬ 
ing bat files. 

M2027+: EXCEPTIONAL UTILITIES. With 
fast format, clock, alarm, disk wipe, colour 
asshades of grey, create filesf rom memory, 
cursor speed-up, many more. $30. 

M2038: DIAGNOSTIC AND TESTING 
UTILITIES. Extensive collection to test and 
report on performance of equipment and 
software. 

M2040: HARD DISK MENU SYSTEMS. 

Comprehensive. Excellent choices for 
managing files. 

WORD PROCESSING 

M3007: SPELLING CHECKER. Works with 
most word processors. We’ve added thou¬ 
sands of new words inci. business/compu¬ 
ter terms. 

M3008: OUTLINER FOR WORD PRO¬ 
CESSING. Considered by many to be best 
Ideas processor available. 

M3014: SIDEWRITER. Generates printed 
output sideways to fit wide reports on to a 
page. 

M3016+: WORDSTAR UTILITIES. Alterna¬ 
tive and customer designed character sets, 
strip/alter text, number paras. 2 disks $30. 
M3018: DIAGRAM AND TEXT EDITOR. 
Combine text with simple diagrams. 
M3020: EXCELLENT WORD PROCES¬ 
SOR. Galaxy is compatible with Wordstar, 
has clear, easily followed commands on 
screen. 

M3021: QUALITY MULTI FONT PRINT¬ 
ING on dot matrix, incI Courier, Greek, 
Helvetica, Palatino, Roman, italics, etc. 
M7032: BEGINNER’S WORD PROCES¬ 
SOR. Many good features plus a built in 
tutorial. 

GRAPHICS 

M4001: SELECTED GRAPHICS. Some of 
the best, including picture graphics of 
commercial standard. 

M4009+: GRAPHICS FOR 123/SYM¬ 
PHONY. Convert figures into business 
charts. $30. 

M4011: ICON CREATOR. Prepare sym¬ 
bols and logo-type characters. 

M4012: TALK ILLUSTRATOR. Easy to use 
special features for slide presentation. 
M4014+; COMPUTER-AIDED DESIGN. 
Dancad3d will do complex drawing, 2 or 3 
dimensions, print sharp lines for mechani¬ 
cal drawing, illustration, animate parts. 
We’ve squeezed 4 disks on to 2. $30. Needs 
CGA. 

M4015: FULL FEATURES PRINT PACK¬ 
AGE with pull down windows, icons, hi¬ 
res, 4 colours. 

M4016+: GRAPHICAL ANALYSIS. Inputs 
data directly or from DBASEill. Does sta¬ 
tistical analyses, reports, charts. 2 disks. 
$30. 

M4017: ONE-PAGE DESK-TOP PUBLISH¬ 
ING. Suits preparation of flyers, notices. 

LANGUAGES 

M9001: BASICA/GWBASICCOMPATIBLE 
INTERPRETER. Runs Basic programs 
written in industry standard Basic. Suits 
Amstrad 1512. 

M5002: WINDOWS FOR BASIC & C. Gives 
windowing capability to your programs. 
M5025: TURBO PASCAL DEBUGGER. 

interactive, with pop-up help, formatters, 
etc. 

M5026; MACRO ASSEMBLER. If you 

didn’t get one. this is an excellent choice. 


MSOSOf: TURBO PASCAL SELECTION. 3 

disks with source code for windows, pass 
64k limit, time/data, copy, format, inter¬ 
rupts, spell check, editor, random nos. etc. 
$30. 

GRAPHICS 

M61: GRAPHICS. Some of the best pro¬ 
grams, including picture-graphics set of 
commercial standard. 

M62: SLIDE PRESENTATION. Prepare 
transparencies for overhead slide projec¬ 
tor. Great for illustrating your next talk. 
M66: EXTENDED FONT CHARACTERS. 
PC-Font will give you the opportunity to 
produce existing documents in various 
font sizes and styles using a single com¬ 
mand. Works with EPSON compatible 
printers. 

M4009+: GRAPHICS FOR 123/SYM¬ 
PHONY. Converts figures into business 
charts. Set of two disks — $30. 

M4012; TALK ILLUSTRATOR. Easy to use 
special features for slide presentation. 
M106: TERMINAL EMULATION. This pro¬ 
gram provides terminal emuiationand com¬ 
munications facilities. 

M109: COMMUNICATION - Kermit vers. 
2.3. Excellent program for communication 
with bulletin boards and other computers. 
M108; QMODEM. Can be used in multi¬ 
tasking environments. Qmodem can run 
efficiently from a window screen. 

GENERAL, HEALTH, ETC 

M9504+: RECIPE MANAGEMENT. Con¬ 
tains hundred of recipes and excellent 
searching facilities. Add yourown recepies. 
M9505: WORD FACTS AND FIGURES. 

Details of population, income, capitals, 
area etc. 

M9S07: NUTRITIONAL MEAL PLANNING. 

Plan varied meals, nutrition, substitutes 
evaluate recipes. 

M9508: GOLF SCORE. Keeps track of 
scores, putts, courses. Shows progress 
and averages. Needs BASIC. 

BUSINESS/CALCULATION 

M122: SPREADSHEET. Freecalc. Subs¬ 
tantially upgraded vers. 2.0 suitable for 
home and business. Full documentation. 
Needs enhanced graphics board, such as 
Hercules or colour monitor. 

M127: SPREADSHEET: PC/CALC. An ex¬ 
tensive spreadhseet program by the author 
of PC-Fiie III. Easy to use and well 
documented. 

M130+: MATHS & STATS. Extensive col¬ 
lection of statistics functions eg: integra¬ 
tion, binomiai/quadratic/simultaneous equa¬ 
tions and much more. Menu driven. Re¬ 
quires BASIC. 

M134+: DEBTORS BILLING. A compre¬ 
hensive system for maintaining debtors 
records, issuing notices and analyses, etc. 
two disk set $30. 

M135+: FARM MANAGEMENT. A useful 
collection of BASIC programs to aid farm 
management in decision making, includes 
computations for gestation and feeding, 
harvest and yields, live stocks diets, bud¬ 
getting and loan calculation and more. 3 
disks disks $45. 

M139: PROJECT QUOTATION. Prepare 
EGA. Has worksheets for trend lines in 
diquotations for projects combining mate¬ 
rials, parts, labour. Profit margins, etc. 
M7019: POINT OF SALE. A system for 
point of sale control of stock/debtors/invo¬ 
icing. Needs hard disk. 

M7020: STATISTICAL TOOLS. A two disk 
set of utilities that contain the most used 
statistic routines. 


M7021+: LOTUS UTILITIES - WORK¬ 
SHEETS. A two disk set for printing formu¬ 
lae, installing EGA. Has worksheets for 
trend lines interest calc. Printing special 
characters, calc loans etc. $30. 

M7022+: INCOME AND EXPENSE 
TRACKER. A reporting system with many 
nice features that show expenses and how 
much is left for you. Two disks $30. 
M7023-t-; SINGLE ENTRY ACCOUNTING. 
A simple way to approach and handle 
general ledger, A/C’s receivable, A/C’s 
payable inventory payroll. Good documen¬ 
tation. Two disk set 30. 

M7024+: PAYROLL SYSTEM. A versatile 
payroll system, contains sales and pur¬ 
chase ledger. 

M7025+: LOTUS 123 UTILITIES & WORK¬ 
SHEETS. Two disk set. Allows easier 
access to worksheets, contains cheque 
book, loan instalments, printer utilities, 
financial application, etc. $30. 

M7026+: SYMPHONY TIPS AND WORK¬ 
SHEETS. A collection of 6 disks, includes 
tips on using sidekick, transfering Multi- 
plan data; applications for banking, insu¬ 
rance and medical. $60 instead of the usual 
$90. 

M7027: PROJECT MANAGEMENT. Gantt 
charts. Produces presentations - quality 
Gantt charts. 

M7028: MANAGING MONEY. Useful pro¬ 
gram that assists you managing your 
money and see your capital grow. 

DATA BASE MANAGEMENT 

M141: PC-FILE III. Very popular Dbase; 
suitable for sales, inventory, personnel, 
mailing lists. Will total columns and has 
excellent documentation. 

M144; DBMS. A relational data base that 
allows more than one file to be open at a 
time. 

SHAREWARE REQUIRED 
FOR INTERNATIONAL 
DISTRIBUTION 

We have extensive marketing and distribu¬ 
tion facilities locally and overseas and 
require quality software for international 
distribution. Adequate documentation 
should be on the disk. Please forward 
submissions to our Chief Executive at the 
address below. 

CPM, APPLE II, MACINTOSH, 
COMMODORE 64 

Call or write for free catalogue. 

PUBLIC DOMAIN 
NEWSLETTER 

For news, reviews, views and how to use 
public domain and user-supported soft¬ 
ware subscribe to our bi-monthly newslet¬ 
ter and keep informed on the free pro¬ 
grammes that help your computer to serve 
you. Only $15perannum. includes updates 
to catalogue. 

ORDERS: Each disk costs $15 (Macin¬ 
tosh $18). The price of sets is specified in 
adv. Add 20% Sales Tax to cost of disks 
plus $3 post/pack. 

ORDERS MUST BE PREPAID 
PAYMENT BY MAIL TO; 

SELECT SOFTWARE, 

Box C343 Clarence St PO Sydney, 
NSW 2000 

(Office: 3 Barrck St, Sydney) 
TELEPHONE ORDERS: 

(02) 29 2866, (02) 29 3810 
Pay by Bankcard, Mastercard or Visa. 

NZ ORDERS: (054)84622 
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PC PROGRAMMES FOR ONLY $3! 


From the thousands of programmes we 
have collected from public-domain and 
user-supported software we bring you 
a special selection of the best utilities 
available - special purpose programmes 
that you may choose in any combina¬ 
tion that you wish. 

Choose any number for only $3 
each (service charge), with a minimum 
of five programmes, and we transfer 
them on to one (or morel of our disks 
for you. 

We include source coding where 
possible. The programmes are docu- 
ented, where required. Disks are for¬ 
matted for MS-DOS ver 2 or greater. 
360k 5/4" and disks. 

Programmes are Intended for IBM- 
PC or close compatibles. If Basic is 
specified then Basica or GWBasic is re¬ 
quired. Most programmes are compiled. 


EFFICIENCY WITH FILES AND 
COMMANDS 

U14. FAKE A KEY to provide the input 
expected when batch processing. 
U15. MULTI-CHOICE MANAGER. 
Very cleverly apportions memory so 
that you can switch between three 
files. 

U16. SOUND A TUNE that lets you 
know a stage has been completed in 
batch processing. 

U17. REQUESTS INFORMATION in 

batch file processing. A timed ask 
utility. 

U18. MULTIPLE FORMATTING of 

disks. Lets you format a lot at same 
time. 

U19. SMALL, FAST SUPER DIREC¬ 
TORY. Lists directory in 2,4, 6 col¬ 
umns, sorts, etc. 

U20. SORTED DIRECTORY. Screen 
listing that automatically shows hidden 
files and offers 2 or 4 columns. Various 
sorts. 

U21. PERMANENT DIRECTORY 
SORT. Resorts your directory and saves 
it to file. Will work on subdirectories 
and hard disks, as well as floppies. 
U22. SUBDIRECTORY LIST. Shows 
subdirectories in a given directory. 
U23. SPACE ALLOCATION. Combines 
Dos Tree and Dir commands to show 
amount of space to be allocated when 
files transferred to hard disk. 

U24. FILE MANAGER with execution 
facility for running programmes. Will 
also copy, view, delete, etc. 

U25. MEMORY-RESIDENT FILE MAN¬ 
AGER with multiple windows, variable 
size. Needs CGA card. 

U26. BATMAKER. Creates bat files 
containing all matching files. This is 
great when using Find in a text search. 
U27. MENU PROGRAM. Allows for 
tailor made menus. Good screen 
appearance. 

U28. GO TO DIRECTORY directly on a 
hard disk. Reduces amount of keyboard 
work. 

U29. SECONDARY DOS. Lets you 
suspend currently executing application 
and invokes a secondary Dos command 
processor so new commands can be 
executed. 

U30. ALLBUT the programmes you 
specify can be acted on. Eg, delete, 
copy, etc. 

U31. MEASURE the time your com¬ 
puter takes to execute commands. 
U32. DISK ERROR MONITOR. A resi¬ 
dent programme that monitors disk er¬ 
rors and gives more information than 
the abort/retry/ignore message. 

U33. REMEMBER COMMANDS. 
Remembers last 50 commands which 
may be edited or executed. 

U34. RENAME A DIRECTORY. 

U35, DISPLAY COMMENTS FROM 
CONFIG.SYS file when booting up. 
U36. BUILD DIRECTORY FILE WITH- 
COMMENTS. Has asm source code so 
that you can tailor to own needs. Pro¬ 
duces list of files with size, crc, file no. 
and space for comments. 


FILE PRINTING/EDITING 

U130. PRINT ITALICS. Set printer for 
output in italics. Epson compatible. 
U131. PRINTER RESET. Resets printer 
to power-up mode. 

U132. GRAPHIC SCREEN DUMP for 
Epson compatibles. 

U133. SET 51 LINES PER PAGE on Ep¬ 
son compatible computer. 

U134. SET132 COLUMNS PER PAGE 
on Epson compatible computer. 

U135. SET UNDERLINE MODE on Ep¬ 
son compatible printer. 

U136. SET COMPRESSED PRINT on 
Epson compatible printer. 

U137. SET ENLARGED PRINT on Ep¬ 
son compatible printer. 

U138. SET WIDE PRINT on Epson 
compatible printer. 

U139. SET EMPHASISED PRINT on 
Epson compatible printer. 

U140. SET EXTENDED CHARACTERS 
on Epson compatible printer. 

U141. PRINT SPOOLER. Creates a 
16k buffer in memory, which allows 
you to do other work whilst printing. 
U142. DISK-BASED PRINT SPOOLER. 
Uses capacity of disk as buffer for prin¬ 
ting, allowing you to continue with 
other work. 

U143. SEND ESCAPE (ESC) SE¬ 
QUENCES as part of command, such as 
for printing. 

U144. WORD FREQUENCY. Counts 
number of times each word is used in 
a text file. 

U145. FAST WORD COUNT. Provides 
count of words, characters, lines, plus 
a mathematical check sum, which 
allows you to compare text files for 
changes. 

U146. APPOINTMENT REMINDER. 

Stores data on disk like a daily appoint¬ 
ments diary. Prints details of next 7 
days. 

U147. PRINT WITH NUMBERED 
LINES. Great for listing source coding. 
U148. SIMULTANEOUS EDIT of multi¬ 
ple text files. Lets you make the same 
text changes to several files at once. 
U149, WORD LENGTH ANALYSER. 
Checks the length of words in text and 
compares with readers' level of 
schooling. 

U150. TEXT CHECKER. Examines 
Wordstar files for typing errors such as 
missing brackets and quotes. 

U151. TEXT FILE SORT. Fast and 
works with very large files. 

U152. LIST NON-ASCII BASIC FILE 
without loading Basic. Also helpful for 
listing if you don't have Basica/ 
GWBasic. 

U153. PAUSE LISTING so that printer 
will produce 55 lines on a page. 


EQUIPMENT HANDLING 

U406. CONTROL BACKGROUND/ 
FOREGROUND COLOURS as displayed 
on your monitor. 

U407. HARD DISK PERFORMANCE 
TEST. Checks t-he running of hard 
disks. 

U408. COMPUTER LOG to keep track 
of amount of time of computer usage, 
how time spent. 

U409. ELECTRIC TYPEWRITER. Con¬ 
verts computer into electric typewriter 
(for notes, envelopes, etc.). 

U410. KEYBOARD OPTIMISER that 
will set cursor size, give type ahead buf¬ 
fer, more. Easy to use command line 
editing. 

U411. MAP RESIDENT PROGRAMS. 

Shows program addresses, possible 
conflict. 

U412. TRACK MEMORY as programs 
are running. Has windows and more. 
U413. MEMORY ORGANISER. Deter¬ 
mine, mark, release, allocate, display 
memory. Shows how files are loaded in 
memory. 

U414. MULTI SCREEN. Allows output 
to be directed to more than one screen. 
Needs CGA. Multitasking features. 
U415. NEW ANSI.SYS that may aid 
screen presentation and allow faster 
execution of many functions. 


U416. BLACK & WHITE MODE can be 
switched on colour graphics card. 
U417. TIMEPARK HEAD of hard disk 
after a specified time has elapsed. 
U418. SET 40 or 80 screen columns 
BW mode on colour systems. 

U419. STATUS REPORT on system, 
including information about drives, 
memory available. 

U420. SPEED TEST (1) checks pro¬ 
cessor speed and compares with IBM- 
PC. Similar to Norton test. 

U421. SPEED TEST (2) checks com¬ 
puter speed in two areas, including 
Sieve calculation and track to track ac¬ 
cess time, and compares with IBM-PC. 
U422. SPEED TEST (3) comprehen¬ 
sive checks on processing, including 
block write, rogister/memory, multiply, 
divide, stack operations, far jumps, etc, 
and compares with IBM-PC. 

U423. RAM TEST. Tests and tests and 
tests ram. Identifies faulty memory. 
U424. DOS ENVIRONMENT VARIA¬ 
BLE EDITOR. Make changes to edit 
path, prompt, etc. 

U425. EXPAND DOS ENVIRONMENT 
SPACE TO IK. 

U426. FLIP ON/OFF (TOGGLE) DOS 
PARAMETERS. Works on several stan¬ 
dard Dos parameters. 

U427. WHAT PROCESSOR? Ex¬ 
amines and identifies the processor/s 
being used, such as 8088, 8086, etc. 
U428. WHAT DEVICE DRIVERS? Ex¬ 
amines and reports on devices (eg 
ports) installed in your computer. 
U429. WHAT DOS CONFIGURA¬ 
TION? Examines and reports on 
memory, vector addresses, and stati¬ 
stical information about version of Dos 
you are using. 

U430. WHAT EQUIPMENT? Examines 
your equipment and reports on the in¬ 
stalled drives, type of cards (eg, printer, 
colour, mono, RS232) etc. 

U431. EDIT RAM STORAGE in your 
computer. 

U432. DRIVE STATUS. Reports on no. 
of bytes, sectors, clusters-what capaci¬ 
ty is and how much is free. 

U433. DIAGNOSTICS. Performs large 
number of computer diagnostics and 
reports on serial, parallel ports, video, 
etc. 

U434. DRIVE TEST. Floppy disk test 
drive utility. 

U435. SLOW AMSTRAD 1512 Pro¬ 
grams e.g. games that run too fast, 

FILE MOVING 

U511. HARD DISK UNERASE. Excep¬ 
tional features. Most unerase utilities 
don't work on hard disk - this one does! 
U512. DELETE ALL BUT those pro¬ 
grams you identify. 

U513. INTELLIGENT COPY PRO¬ 
GRAM that creates sub-directories as 
part of the transfer. Also renames 
rather than over writes. 

U514. SUPERIOR COPY PROGRAM 
that checks and evaluate^ target before 
copying. Eg, copies last dated version. 
U515. UNIQUE COPY PROGRAM with 
same function as £.£ but does not copy 
those already on target disk. 

U516. TREE SURGERY. Prune files un¬ 
wanted/ duplicated on hard disk. Has 
source code and compares files with 
the same name. 

U517. KILLDIR. Delete a branch of a 
directory. Reduces steps and saves 
time, 

U518. MOVE DIRECTORY around if 
you prefer it stored in different location. 


FILE ORGANISATION & CHECKING 

U611. BOMB ALERT. Examines new 
files for malicious intent and reports on 
possible danger to other files. 

U612. BASIC MENU GENERATOR. 
Better access to your Basic files 
through a menu. For Basica/GWBasic. 
U613. UNSQUEEZE ARC FILES. 
Small, efficient utility that occupies less 
space and is simpler to use than 
Arc.Exe. 


U614. HARD DISK OPTIMISER. 

Related group of files that optimise hard 
disk usage and eliminate file fragmen¬ 
tation. Helps pack the disk. 

U615. FILE RE-ORGANISER. Regroups 
a fragmented file into contiguous sec¬ 
tors on a disk for more efficient disk 
access. 

U616. RECOVER BAD SECTORS. Re¬ 
records data on disk. Does 12 retries 
and thus may recover bad sectors. 
U617. COLLECT BAD SECTORS. 
Marks bad sectors for collection into a 
separate file that will not be used. 
Works with floppies and hard disk. 
U618. ADVANCED COMPARE facility 
that can save as ediin script, generate 
and update deck. 


SPECIAL FEATURES 

U805. PREPROCESSOR FOR "C " 
COMPILERS. Has "C" source and helps 
organise coding into efficient form for 
compiling. 

U806. VOICE EMULATION. Compiled 
with Basica source module which 
allows extensions, revision or use as 
tutorial. 

U807. DEMONSTRATION OF COM¬ 
PUTER GRAPHICS for those who have 
CGA. 

U808. DAYS SINCE JAN 1ST. 

Calculate no. of days elapsed since 
beginning of year. Needs Basica/ 
GWBasic. 

U809, BINARY FILE CONVERTER. 

Converts files from machine language 
to hex equivalent for examination and 
modification. 

U810. CAPTURE BIOS contents and 
store in a separate file. 

U811. EXPLORE FAT (FILE ALLO 
CATION TABLE). Shows the table en¬ 
tries, starting clusters of files, etc. 
U812. MINICALC. A small, easy to 
use spread sheet with 11x22 cells for 
quick every day use. 

U813. PROGRAMMER'S CALCU¬ 
LATOR which does special hex and 
other calculations for those writing 
programs. 


ORDERS: 

The service charge for each programme 
is $3. There is a minimum charge of 
$15 (five programmes). Add 20% 
Sales Tax plus $3 for postage and 
packaging. 

ORDERS MUST BE PREPAID. 

PAYMENT BY MAIL TO: 

SELECT SOFTWARE, Box C343, 
Clarence St, PO, Sydney NSW 2000 
(Office: 3 Barrack St., Sydney, NSW) 

TELEPHONE ORDERS; 

Pay by Bankcard, Mastercard or Visa. 
(02) 29 2866, (02) 29 3810, Fax (02) 
262 1290. 

We cannot guarantee the suitability of 
programmes for users needs or equip¬ 
ment. 


CIRCLE NUMBERS BELOW AND SEND TO 
US WITH PAYMENT AND YOUR NAME 
and address, or TELEPHONE US WITH 
THE PARTICULARS. SEE ABOVE. 
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18 Warnock St, 
Guildford, 
N.S.W. 2161 


VAPORWARE 

P.O. Box 286 Guildford, N.S.W. 2161 

Quality Software and Hardware for all Your Business Needs 


Phone: 
(02) 214 7181 
- 24 Hours - 


Ventura Publisher - Version 1.1 

Now with over 80 new features 

The latest version of the premier desktop publishing program for 
IBM PC’s and compatibles. 

OUR PRICE; $1250 


RRP$1800 


Ability 


THE BEST PRICE 
IN AUSTRALIA 


Includes six full-featured integrated applications: 

• Wordprocessing • Professional Business Graphics 

• Spreadsheets with the ability to import Lotus 1 -2-3 files 

• Database Management • Telecommunications 

• On-screen audio/visual presentations (Slide Show Builder) 


RRP$230 


OUR PRICE: 


$169 


Ability Plus 


* * * All New * * * 


Extends the original six full featured applications by adding: 

• A Relational Database • Spelling Checker 

• System-wide Advanced Macros • EGA support 

• 4-Quadrant X-Y Graphs • Additional spreadsheet functions 

• Two window split screen and more. 

The Relational Database allows you to set relations to search for 
information in other databases, spreadsheets, reports and 
documents. 

RRP$450_While Stocks Last.. OUR PRICE: $299 


DS Backup + 


Offers a safe, fast and easy way to back up hard disks on IBM 
PC/XT/AT or compatible computers. Back up 10 MB in 5 minutes! 

$140 


RRP$195 


OUR PRICE: 


Hard Disk Survival Kit 

Includes DS Backup+ and DS Recover in one money-saving 
package. DS Recover protects against accidental file erasure and 
hard disk formatting. Once installed & activated, DS Recover works 
in the background and protects files all by itself! 

V.RRP$245 OUR PRICE: $185 _, 


dBXL 


Completely compatible with dBase Ml Plus. Offers both FILE and 
COMMAND compatibility with dBase III Plus. dBase III Plus programs 
will execute without modification and you can use the same 
database programs, reports, index files and format files. 

Other enhanced features which make life easier for you include 
automatic initialisation of memory variables, on-line FIELP system, 
faster indexing,smarter error messages, and a prompt that indicates 
the work area and database in use. Supports up to 99 windows. 

NOT COPY PROTECTED RRP $450.00 

Special Introductoty Price $239.00 


Includes FREE Fastback 
and Norton Utilities. 


FileCard 20 


A 20MB hard disk and Western Digital controller, all on a single plug¬ 
in card. As a bonus we include the X-TREE file management 
program. We also give you Speed Read, a software utility to boost 
average access time performance to 20 milliseconds! The software 
alone sells for over $500 !! 

RRP: $1600 OUR PRICE: $1250 


AUGUST SPECIALS 


— SPECIAL — 

TimeL 2.0 

by Breakthrough 

S580 

--- SPECIAL — 
Buy TimeL 2.0 together 
with TimeL Graphics & 
pay only $850 

TimeL Graphics 
Norton Utilities V4.0 
Norton Utilities: Adv. Edition 
Lotus HAL 
SILK Spreadsheet 



— SPECIAL — 

WordPerfect 4. 


$489 


— SPECIAL 
Buy WordPerfect 4.2 together 
with WordPerfect Library 
pay only $625 


b 

thei\ 

J 


WordPerfect Library $150 

FormTooi2.0 $195 

NewsMaster $145 

Microsoft Windows $178 

VP Planner $160 


New From BORLAND 


All Available ex stoc 


Turbo C $153 Turbo Basic $153 

Jurbo Prolog $143 Prolog Toolbox $145 


All prices are subject to change without notice. Please check before ordering. 


Send orders to: 


VAPORWARE 

P.O. BOX 286 GUILDFORD, N.S.W. 2161 


Please Tick Payment Method: 

mastercard □ VISA 

BANKCARD □ Cheque 


□ 

□ 


Please send your 

□ IBM Price List 

□ Macintosh List 


Signature: 

NAME 

ADDRESS 


P/CODE 


Expiry Date:. 


Product Name 

Qty Price 

Amount 

- ^ 

'- 1 


1 

1 




1 




1 

1 




1 

1 




1 

Shipping 



$7.00 ! 


STATE 


PHONE ( )_ 


All prices include SalesTax TOTAL 
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Videoworks and Musicworks programs 
for the Macintosh, and eventually they 
began work on the program that was 
to become Comicworks, 

Comic-books consist of two items — 
words and pictures. In conventional 
books and magazines these two ele¬ 
ments sit together politely like 
strangers on a train, each in their 
separate compartments. In comic¬ 
books their relationship is much more 
promiscuous; in fact anything goes, 
and so the tool needed to work with 
them has to be very versatile, allowing 
much more flexibility than MacPaint 
can offer with text, but not impose the 
straight-jacket that a program like 
Pagemaker demands. The result is 
desktop publishing, but from an il¬ 
lustrator’s point of view. 

It’s difficult to take a program serious¬ 
ly that has the word ‘comic’ in the title. 
It makes it seem like a fun, but ul¬ 
timately a frivolous package, which 
isn’t the case — Comicworks is a 
serious and useful program, although it 
does have a fun element. The market¬ 
ing men had made a blunder, for by 
trying to define the program too narrow¬ 
ly (how many Macintosh users produce 


comic-books?) they were in real 
danger of alienating a potentially huge 
audience of people using the Macin¬ 
tosh to produce graphics. And the pack¬ 
aging was , . . well, not the kind of 
thing you could leave lying around the 
office without being laughed at. 

A package in disguise 

Comicworks was originally released in 
mid-1986. The marketing men’s 
answer to its identity problems ap¬ 
peared shortly after, in the form of a 
package called Graphicworks, ‘the only 
graphics, text and layout tool you’ll 
ever need’. Everything about the 
program had an uncanny sense of deja- 
vu, from its packaging to the actual 
program. It was, of course, Comic¬ 
works in disguise. The only difference 
was its packaging — now much more 
sophisticated, with subtle duo-tones of 
airbrush, scalpel and technical pen, 
and with a completely different set of 
clip-art. Gone were Mike Saenz’s weird 
and wonderful bug-eyed monsters and 
spaceships, their place taken by in¬ 
voices, business reports and menus. 

Despite its identity problems Comic- 


works/Graphicworks was a versatile 
program, and had the good fortune to 
be released not long after the Mac 
Plus was launched, when Apple had 
made the decision not to bundle 
MacPaint with the new machine. If 
users wanted a graphics program, they 
now had to make a choice and put 
their hand in their pocket. Comic- 
works/Graphicworks was not only 
cheaper than MacPaint, it was much 
more powerful and capable of far more. 

But the original program also had a 
few problems, and the new version 
reviewed here, Graphicworks 1.1 (from 
now on referred to as Graphicworks) 
tries to redress these, as well as add a 
number of new features. It has also 
given the marketing men a chance to 
reposition the product a little more, to 
repackage it more conventionally and 
to distance it from its roots. Comic¬ 
works is still available, but only in ver¬ 
sion 1,0. 

Graphicworks 

Graphicworks is a unique program that 
has many original features. Although 
the Graphicworks desktop looks like 
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that of most other graphics programs, 
following the convention of the toolbox 
along the left-hand side and patterns at 
the bottom, you soon find that Graphic- 
works works on a number of different 
principles. The biggest difference — 
and this can cause enormous con¬ 
fusion for new users — is that graphics 
and text cannot be placed directly onto 
the page. 

The skeleton of Graphicworks is its 
system of ‘panels’, ‘easels’, ‘balloons’ 
and the new ‘graphics primitives’ or 
‘draw’ tools. Unlike MacPaint, Graphic- 
works documents are not ‘flat’. They 
are not all on the same level, but 
‘layered’ — each element of a docu¬ 
ment can be treated individually. For 
example, if you are working with a 
landscape, the trees can be drawn 
separately and positioned on the back¬ 
ground, and can be changed again at 
any time. The basic element of a 
Graphicworks document is the panel, 
which can contain up to 64 easels 
(where the paint elements of the 
program live), balloons (where text is 
entered) or graphics primitives. 

To begin a document in Graphic- 
works, it’s first necessary to position a 
panel on the blank page (normally this 
panel has a thin, black outline, though 
this is easily altered). It is not possible 
to paint or type directly into this panel. 
For a painting it’s necessary to create 
an ‘easel’ which can be of almost any 
size — even bigger than the panel. 
This easel is in effect an individual 
MacPaint window ail the paint tools 
can be used, and images cut and 
pasted from other easels, or from other 
programs. 

Graphicworks is compatible with 


MacPaint and comes with an extremely 
useful desk accessory. Art Grabber+, 
so that images can be copied from 
MacPaint documents from within the 
program. High-resolution documents 
produced by a scanner (in TIFF for¬ 
mat) can be imported into a Graphic- 
works easel and still retain their 
original resolution, although Graphic- 
works proved unable to open a TIFF 
document produced by a Dest scanner. 

Impressive features 

Regardless of any other pretensions, 
Graphicworks is first and foremost a 
paint, or bit-mapped graphics, program 
par excellence, offering far more 
facilities than any other paint program 
available. It has all the conventional 
tools that will be familiar to most Macin¬ 
tosh users — the lassoo, the eraser, 
the paintbrush, together with the small 
but vital features, such as trace edges 
— that many of the other paint 
programs have omitted. A considerable 
number of easels can be contained in 
a panel, and there are a number of 
ways for the pictures to work with each 
other by their ‘ink’ modes. For ex¬ 
ample, it is possible to have them 
matted so that they act as if they were 
a series of cut-out shapes stacked one 
on top of the other. But a number of 
other effects are available, such as ‘or’ 
which will make the images trans¬ 
parent, and ‘xor’ which reverses black 
and white. 

It is also possible, using a combina¬ 
tion of image and a mask, to create an 
image with ‘holes’ in it — so that, for 
example, it’s possible to see through a 
car’s windows. This facility of Graphic- 


works can be very useful when creat¬ 
ing effects such as drop shadows, but 
it is unfortunate that the LaserWriter 
cannot understand many of these ef¬ 
fects and will not print them as they ap¬ 
pear onscreen. However, any part of a 
Comicworks screen can be instantly 
transformed into paint image using the 
FKEY facility included in Graphicworks’ 
system, and pasted into the easel in 
place of the existing images. Alterna¬ 
tively, the entire document can be 
saved as a MacPaint document, where 
such effects will be preserved. 

This new version of Graphicworks 
also has new special-effects tools — 
perspective, skew, distort and free 
rotate — which will be very familiar to 
users of Click Art Effects, and whose 
absence in the original was sorely 
missed. Also, there are new options for 
working at higher than screen resolu¬ 
tion to take full advantage of the 
LaserWriter, and a facility allowing 
colour printing using the Imagewriter II. 

But I’ve saved the best till last. All 
other paint programs have a spray 
can’, which is simply a stippled paint¬ 
brush. Graphicworks has an ‘airbrush’ 
which gives a random spray adjustable 
from 1 to 96 pixels across and of vari¬ 
able density, and is the nearest thing 
to a real airbrush this side of Quantel’s 
Paintbox. For serious Macintosh il¬ 
lustrators, this feature alone can per¬ 
haps justify the cost of the package. 
As a paint package, Graphicworks is 
without doubt the most comprehensive¬ 
ly equipped of any currently available 
for the Macintosh. 

Graphicworks’ approach to text is cer¬ 
tainly unique and where its heritage be¬ 
comes obvious, as the words have to 



Included in Graphicworks is a separate program, Poster- 
maker from Strider software. This takes an image and en¬ 
larges it up to 3200 per cent! 



Images can all be handled separately, so that at any time 
an image can be picked up and its position changed, 
without affecting the others around it 
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Learning to use your computer and programs can LISTEN & LEARN, Software made Simple 
be a time wasting, difficult and confusing task. So, 

Dick Smith Electronics have put together a package 
which makes getting into computers as easy as... 
listening to your favourite song! 


Just LISTEN & LEARN! 

It's almost too good to be true! The easiest and 
most efficient self teaching system for computer 
software around. And just to make the computer 
process easier still, we've got the ideal 'first time' PC 
compatible which puts REAL computing well within 
your budget! 

The DSE Multitech PC-500 

The perfect place to start! The PC-500 System 1 is 
ideal for small business or the hobbyist and offers 
more power, more flexibility, and greater efficiency 
than anything else at this low price. 

With outstanding Legal compatibility it offers 
you the choice of the world's largest software range. 

Standard features include, 256K memory 
(expandable to 512K), single 360K floppy disk drive, 
MS-DOS 2.11, 4.77MHz 
clock speed, parallel and 
serial ports and CGA card 
— You can't get better 
value! 

For the best in 
performance and outstand¬ 
ing back-up... 

DSE Multitech System 1 


Only 


MONITOR 

NOT 

INCLUDED 


11 ■ 

1 



Why spend time and money on training courses 
for your computer programs? Now a revolutionary 
new training program is available exclusively through 
Dick Smith Electronics! 

The Listen & Learn audio cassette system lets 
you TEACH YOURSELF to master those complex 
programs such as MS-DOS, Lotus 1-2-3, Multimate, 
dBase3-F, Wordstar, Displaywrite3 and many more. 

Simply by playing the audio tapes and following 
the simple colour coded exercises you can learn to 
master even the most complex programs in as little as 
10 hours. You'll save a fortune on training courses, 
seminars, etc. PLUS you can use the tapes over and 
over again! 

Executives as well will find this system 
invaluable! In your own time you can master the 
programs used in your office — and it's fun! 

What you get 

Each Listen & Learn pack comes with four* tapes 
and colour coded instruction manual. Or, you can buy 
the Professional Pack which includes a portable 
cassette player and quality, lightweight headphones. 

For the new common sense approach to learning 
programs. Listen & Learn eliminates the need for 
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heavy, hard to follow manuals. With DSE, 
Multitech and Listen & Learn — you've got the 
Software Problem Solved!* Except ms-dos — two tapes 
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Note the FREE DISKS 
offer on the facing page 
- along with new, lower 
prices for public 
domain software! 


Here's a selection of great new software from Interface Publications 
for you and your IBM PC/compatible or Apple II. 

NEWSMASTER [J IBM PC $159.85 ($140.96 ex.) [_] jx $165.52 ($145.96 ex.) 

Now you can compose illustrated, multiple column documents. NEWSMASTER is expressly designed to 
make the creation of newsletters, advertisements, or any printed communication using combined text 
and graphics - easy and fun! The program allows you to see your newsletter on screen just the way it 
will look when printed. Features of NEWSMASTER include one to 10 columns per page; up to 30 fonts 
in a variety of sizes; over 250 pieces of artwork supplied; multiple pages in a single document; 20 fill 
patterns; fonts with bold and italic typefaces; automatic text flow around artwork, from column to 
column, and from page to page; can import ASCII files. Compatible with CGA, E^A or Hercules 
graphics cards. 

[J NEWSROOM - APPLE II - $102.00 ($89.95 ex. tax) 

Now you can design, create and print out your very own newspaper for your family, club, class)^ 
school or small business. You can completely control all the design elements of your newspaper. 

You get over 600 pieces of clip art in NEWSRCX)M, and you can combine them, alter them or 
even create your own unique pictures to use in your paper. You can select from five fonts to enter 
text with an easy-to-use Word Processor, and once you've written your stories, you can reposition 
a picture, and the text will automatically wrap around it. Compatible with any dot matrix printer 
which works with the Apple 11. 







[J SHAKESPEARE - A STUDY OF HIS PLAYS - Apple II - $56.64 ($49.95 ex.) 

Now you can master Shakespeare, in this program arranged in an exciting and motivating game format suitable for high school students, as well as adults 
who want to extend their knowledge of Shakespeare’s plays. Plays covered by the program are: HAMLET; KING LEAR; JULIUS CAESAR; MACBETH; 
OTHELLO; ROMEO & JUUET; TWELFTH NIGHT; THE TEMPEST; MIDSUMMER NIGHTS DREAM; and ’THE MERCHANT OF VENICE. 


[J THE PARADIGM POWER UTILITIES - IBM PC - $29.95 ( $24,95 ex. tax) 

The Paradigm Power Utilities allow you to retrieved deleted files, give you byte by byte control 
over your disks, simplify and speed-up your work with the PC, & much more. Major utilities in the 
Paradigm collection include: COMEBACK (retrieve deleted files), MODIFY (change disk contents, 
byte by byte), SECTSAVE (locate and, if possible, retrieve bad sectors), PRINT SPOOLER (you set 
size of spooler, & number of copies), PARADISK (a RAMdisk to be your system's third or fourth 
drive; easy to install); DISKCAT (make disk catalogues), LABEL (add/modify disk name), CHANGER 
(alter file attributes) & more! 

[J THE EXPERT SYSTEM DISCOVERY KIT - Apple II - $47,94 ($39,95 ex.) 

Now you can explore the fascinating world of Expert Systems on your Apple IE. With this software package 
(disk plus detailed manual), you'll learn about the most successful Expert System programs developed to date, 
and see how the field has grown over the past decade. You can get your car started in the morning with the 
AUTO MECHANIC program, and give yourself a quick 'stress check' with MEDICI/PERSONAL CHECKUP. 
The major program on the disk in this package is called FUZZY RITA, which uses fuzzy logic within the 
framework of an Expert System shell, which you can adapt so that it becomes a genuinely useful expert on 
just about any subject you choose. 

[J Tim Hartnell's MS-DOS Tutor - IBM PC - $49.95 ($41.62 ex. tax) 

The MS-DOS Tutor is the proven way to gain mastery of your IBM PC/XT/AT or compatible in just a few 
I hours. Complete with detailed manual & interactive disk, you'll quickly get to grips with all of the DOS 
features, including hierarchical filing systems using tree-structured directories, EDLIN (the editor), 
.BAT files to automate your system, redirection, pipes & filters, use of the hard disk, & much more! 

[_] Tim HartnelPs PC-Tutor for BASIC Programming - IBM PC - $39.95 ($33.29 ex. tax) 
Now you can learn to program your IBM PC or compatible in BASIC in the quickest possible way. By the 
time you’ve worked through the disk which comes with this package, and the 108-page manual, you'll be 
a programming wizard. The PC-Tutor disk also contains a complete library of software to gel you 
j underway! Programs in this library include a database program, a complete spreadsheet, word 
processor, typing tester, calendar, two music demonstrations, Reversi (Othello), Packman, PC-Golf, 
Pango, Animal and more! 

[J SPECIAL BONUS DOUBLE! Get MS-DOS TUTOR & PC-TUTOR together. 

f Instead of the combined price of $89.90 ($74.91 ex. tax), both tutors cost just $69.95 ($58.26 ex. tax) 
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Public Domain Software for the IBM PC/compatibles and 
Apple 11. Just $15.00 a disk! ($18.00 including sales tax) 


IBM PC/compatibles 

[_] POINT OF SALE/INVENTORY- APDL-78 This disk contains a complete 
Point of Sale/Inventory program, including the following: CASH REGISTER 
TRANSACTION PROCESSING; INVENTORY TRANSACTION PROCESSING; 
INVENTORY REPORTING; PICKING LIST GENERATION; PICKING LIST 
TRANSACTION PROCESSING plus full documentation. 

[J GENERAL LEDGER/ACCOUNTS RECEIVABLE/PAYROLL - 
APDL-8S Ideal for the full accounting needs of a small business! 

[J CWEEP - APDL-79 CWEEP was inspired by the famous CP/M utility SWEEP. 
This file manipulation utility allows you to do a host of things including: advance to next 
file in list; back up to previous file; copy single file to another drive; copy file to another 
name; delete an individual file; erase all tagged or untagged files; firee space on a drive; 
hex dump of file to screen; give size in bytes and time for file; jump to ffle in list; log in 
new drive and files; mass copy tagged files in specified drive; output list of tagged files 
and much, much more. Disk also includes KWCKSEARCH which copies text using 
search criteria; and a group of handy utility programs. 


FREE 

DISKS! 

See offer below! 


APPLE II 

[_] ACTIVITIES FROM APPLE LEARNING CENTRE ■ 
APDL-1038 Includes BIORHYTHMS, CALENDAR, DAY OF WEEK, ESP 
TEST, many, many more! 

[J DIVERSI-DOS - APLD-1039 Diversi-DOS system master reads, 
saves, loads and writes much faster than normal APPLE DOS 3.3. This 
is version 2-c of Diversi-DOS, a handy and highly flexible version of 
DOS to give you greater control over your computer. All facilities 
available from master menu; includes a printer & keyboard buffer routine 
using RAM card 

Three great educational 


U INSTANT RECALL - APDL-80 INSTANT RECALL is a fascinating 

programwhich you can use as an index to where you've put notes, articles and the like in [_] THE SIMULATOR - APDL-1040 
your file cabinets, desk drawers, computer files. You’ll never forget where that simulation games featuring hi-res graphics 
important data is again. Albws you to create databases which will hold up to 80K of info, r , TjTTCTvnrcc nACir'C t Aom inna t 

[J lEMPIRE - WARGAME OF THE CENTURY . APDL-Sl f-’ BUSINESS BASICS I APDL-1003 Includes General Ledger and 

This is a simulation of a fuU-scale war between two emperors (you and the computer!) in Address Book, plus more 

which the object of the game is to destroy your opponent. Fascinating and destructive! [_] BUSINESS BASICS II - APDL-1004 Includes a number of 

[J AMULET OF YENDOR - APDL-82 D&D type adventure from Amsterdam; financial management programs 


extensive game played oa 20 levels; many monsters and powerful magic; choice of roles 
[J COMPUTER AIDED INSTRUCTION COURSE BUILDER - APDL-83 
Creates CAI courses; written by teacher Percy Keeley 

[J STOCK TRADER/MANAGE YOUR MONEY - APDL-86 Large number of 
finance handling programs; plus Stock Trader to maintain selected stock prices 
[J Full-screen DISASSEMBLER - APDL-84 Includes V20 and 80836 instructions 
[J MEMORY-RESIDENT UTILITIES - APDL-90 CUT/PASTE (anything 
which appears on the screen may be 'cut out* and saved for later 'pasting' into an 
application; and NOTEPAD ('jot' down notes for later use); well also throw in a copy 
of the word processor FREEWORD on this disk. Great value all round! 


[J INTELLIGENT TYPEWRITER - APDL-1006 Ultra-simple word 
processor 

[J THE APPLE DATABASE - APDL-1007 Easy to use database 
which allows you to store up to 500 records, with up to 16 fields per 
file; menu-driven; designed for ease of use 

[_] FAMILY FINANCE - APDL-1008 Take control of your money 
before the Treasurer gets hold of it 


r CO ^ [ ] the APPLE SPREADSHEET - APDL-1009 This is the 

[_] CAVEQUEST - APDL-87 Dungeons and Dragems-type game; disk also includes ~i-jai^» a u * rjA or /-a t 

NAVAL WAR SIMULATOR and ARROW-TURTLE GRAKHCS acclaimed Applesoft spreadsheet program BASICALC 


NAVAL WAR SIMULATOR and ARROW-TURTLE GRAPHICS 

[_] ALGOL M- APDL-91 Complete ALGOL implemaitation, inc. full manual, L_ 
sample programs, compiler, run-time interpreter 8080 processor required 
[_] CP/M 2.2 EMULATION - APDL-89 Now run CP/M disks under PC-DOS! 

[_] MANDELBROT SET IMAGES - APDL-88 You can now explore the amazing mastery of machine code 
and beautiful results of graphic numbers from the Mandelbrot set. Fascinating material. U HARD DAY'S REST 
[_] PC-WRITE - APDL-02 Acclaimed fully-featured W.P, 

[J GAMES 1 - APDL-03 Includes 3-DEMON. BREAKOUT, JETSET, INVADERS, 

PACKMAN and more! 

[_J PC-FILE - APDL-06 Acclaimed database program 
[_] LEDGER - APDL-15 Sophisticated yet easy-to -use general ledger program 

[_J PIANOMAN - APDL-16 Make music ot your PC 
[_J CHASM - APDU20 FuU assembler! 

[_] EPISTAT v3.0 - APDL-22 Full statistics package 
[_] PC-DIAL - APDL-26 Famous shareware modem comms. program 
[J ASSEMBLY LANGUAGE TUTORUL AND ROUTINES - APDL 27 Our 
best-selling PD disk ever, so you can now master assembly language programming . 

[_] KID'S WORD PROCESSOR - APDL-28 Marvellous fun for the kids; needs 
graphics card; suitable ages 6 to 11 

[J FAST TYPING COURSE - APDL-30 IBM graphics card needed 
[_] FAMILY TREE - APDL-33 Ke^ track of your ancestors 
[_J FORMS - APDL-36 Business forms goierator, completion and printing 
[_] MOVIE DATABASE - APDL-37 For video freaks, more than 2000 movies 

LI C PROGRAMMING LANGUAGE - APDU52 
[_J PC-CALC - APDL-59 Highly acclaimed spreadsheet 

[_] CHIWRITER - APDL-65 Multifcmt word processor, 10 fonts per line, true 'what 
you sec is what you get’, graphics card and dot matrix printer required, fonts include 
gothic, italics etc 

[_J SIDEWRITER - APDL-71 Print output sideways! 

[_] PRESENT 5.1 - APDL-76 ’Slide show* presaiter; save images, show in order, 
includes sample pictures; needs at least 128K and graphics card 


[_] CHESS AND OTHER BRAIN GAMES - APDL-1010 Includes 

incredible hi-res chess; poker; Simem; Checkers; more 

[J MACHINE CODE TUTORIAL - APDL-1011 Now take first steps towards 

APDL-1012 Nine great games! 

[_] LIFESTYLE - APDL-1014 Get yourself into shape with this one; includes diet, 
longevity, calorie counter and more 

[J GAMES MASTER SPECTACULAR - APDL-1013 Includes DEATHSTAR 
ADVENTURE. SHARKS AH (hi-res arcade) and BREAKOUT 
[_] TOM'S ART TOOLKIT - APDL-1017 Acclaimed hi-res character generator, 
includes gothic, shadow and outline 

[ J FREE-WRITER WORD PROCESSOR ■ APDL-1018 The latest WP from the 
creator of APPLEWRHER. Not suitable for the Il-f 

[J BEST OF APPLE DAYTON OHIO USERS' CLUB - APDL-1020 Great 
selection of PD programs 

[_] AMAZING APPLE PINBALL MACHINE -APDL-1023 Four hi-res pinball 
games for the real expert! 

[J MATHS and stats COMPANION - APDL-1024 Vital programs to prepare 
and manipulate your data 

[J BACKGAMMON PLUS - APDL-1026 Includes full BACKGAMMON, AIR 
SIMULATOR, TENNIS and more! 


FREE DISKS! 


Yes, your choice 
(APDL) disks. One 
you spend! Just write 
that you’re entitled to 
with your order! 

Total value of 
Please include 


of 
free 
the APDL 
get & we' 


public domain i 
for every $70.00 j 
numbers below I 
1 include them I 


( 1 ). 

1(3). 

(5). 

(7). 

(9). 


order: $_ 

the following 

( 2 )_ 

_(4)_ 

_( 6 )_ 

_( 8 )_ 

_( 10 )_ 


free disks: 


To 

34 


Interface Publications (Aust.) Pty Ltd, 

Camp Street, Chelsea, Vic., 3196 
(03) 772 7566 

\ ] Please send me the latest software catalogue. 
U Please send me the software indicated on 
these pages; plus 

_packs of DSDD blank disks (10 disks a pack) 

@ $14.95 per 10 ($12.95 ex.); and_ packs of 

SSDD blank disks @ $13.50 per 10 ($11.74 ex. tax) 

I enclose $_ (you must Include an extra 

$3.00 for post/packing) or charge my: 

[J Bankcard [J Visa [J Mastercard 

No._ 

Exp. Date_/_ 

Name __ 

Address 


P'code 
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Intuitive Word Processing is available 

in Australia 

Write Now 

THE INTUITIVE SOFTWARE 


Intuitive Processing 

Write Now is the only word processing system to include 
Intuitive Processing. 

Intuitive Processing technology was designed and developed by 
AIRUS Inc. and uses the previously idle time of the computer 
(between operator keystrokes) to extend the effective 
computer processing time, thus improving overall performance 
to the user. 

Intuitive Processing gives the user a sense of intelligent, 
continuous dialogue with the machine. 

The AUSTRALIAN WP Package 

Write Now has been extensively revised by OptSoft and includes 
an Australian Dictionary for spelling checking. The 
documentation has been written and printed in Australia. 


Easy to use? Too right mate! 

Take Write Now out of the box. Place it in the diskette drive 
and type now <enter>. The programme and the Australian 
dictionary will load into memory. You start typing immediately. 
There’s no installation procedure to hold you up. No copy 
protection to hassle you. No bag full of floppy discs. No wait. 

Corrects Spelling As You Type 

Write Now hi^ights misspellings as you type - you don’t need 
a separate spell-checking program. Mistakes are highlighted the 
instant they occur. Or, you can spell-check the entire document 
when you’re through typing. The choice is yours. 




Thanks to Intuitive Processing - AIKUS 
technology that Makes use of idle tine 
between keystrokes - nisspeltliJ^ are 
highlighted instantly, as you type. 
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Spelling suggestions are available. You can ask for them at any 
time, or have them pop up automatically the instant a 
misspelling occurs. Just scroll down to the correct word and it 
is automatically inserted the instant you press <enter>. 


Clairvoyance .. . Clair who? 

If you wish. Write Now will even complete words for you - a 
great feature if you are a bunt and peck, find it and hit it 
typist. For example, if you have just come back from a holiday 
in Norway and you are writing to tell a friend about your trip 
down a fjord, just type f j and, with Clairvoyance switched 
on. Write Now will automatically add ord . That’s intuitive 
processing! 

Profession Specific Words 

OptSoft have already included words like haemorrhoidectomy 
for people who know how to perform one but find spelling it a 
pain in the posterior region! However, if your profession has a 
vocabulary all of its own, OptSoft will create a dictionary for 
you from your word list after you have registered your copy of 
Write Now - AT NO EXTRA CHARGE*. 

*Frcc offer expires August 31. 1987. Small charge thereafter. 

Powerful Word Processing 

WRin* Now puts advanced word processing features at your 
fingertips using on-screen menus or speed key commands. 
Features include: 

• Automatic paragraph reformatting 

• Full text justification 

• Micro-justification if supported by your printer 

• Headers and footers 

• Automatic page numbering 

• User defined page breaks 

• Mail merge and File merge 

• (^an save files in ASCII format 

• Advanced file management menus 

• Not copy protected 

• Single disc operation 

• Simple to use cut and paste 

• Search and replace supports “wild cards” 

• Easily add your own printer configuration if your printer is 
not among the many common printers already supported 

• Insert or overwrite text 

• Text enhancements such as bold, underlined and custom 
printer enhancements 

• Add your own words to the dictionary' 

• (',ontext-seasitive help one keystroke away 

• Free telephone support for registered users 

Inexpensive Word Processing 

The introductory' price of Write Now is only $299. Phone 
OptSoft for special Government and Corporate price details. 

Introducton price expires September 30. 198"'. 

System Requirements 

Wriit Now is for IBM PC, XT, AT, PS2 or compatibles with at 
least 256 Kbytes RAM memory and a single 360 Kbyte flexible 
disc drive running MS DOS or PC DOS 2.0 or higher. Supports 
monochrome or colour monitors. 

OptSioft provides free telephone support to all registered users 
and 24 hour hotline support is available for a small annual 
charge. 


Write Now" 

Introductory Suggested Retail Price: inckidiiiii l.i\ 


To order, .see your nearest Authorised OptSoft Dealer, 
or phone (02) 680 .V).^0 



OI> I IMUM SOFTWARE 
SOLUTIONS 

261 Old Northern Road, 
Castle Hill, NSW 215 
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Most paint programs have a spray-can — Graphicworks 
has an ‘airbrush’. It’s the nearest thing to a real airbrush 
you’re likely to find this side of Quantel’s wonderful 
PaintBox 


Features similar to Click Art Effects have been incor¬ 
porated into the new version of Graphicworks. Using the 
FullPaint and SuperPaint tools, objects can be rotated, 
skewed (as shown here), and distorted to any extent 


be typed into ‘balloons’. Like easels 
these can be of any size, and there 
are a number of different balloon 
styles, from ‘thought’ balloons like 
small cumulus clouds to plain rec¬ 
tangles. There are also a number of 
reshapable balloons, where a pointer 
can be pulled out, and all can be in a 
variety of line widths. 

But perhaps most important of all, it is 
possible to have no border at all. Text 
can be pasted in, via the clipboard, 
from any word processing program 
(MacWrite, for example), or entered 
within the program. Any or all of the 
entered text can be in any variation of 
font and style, can be changed and 
edited at any time, and will print at the 
highest resolution of the printer. Text is 
easily reshaped by moving one of the 
‘handles’ that appear at each corner 
when the balloon is selected, and the 
text will automatically word-wrap to fit 
the new width. 

Although this text facility was original¬ 
ly intended as a ‘free-form’ tool so that 
text can be placed anywhere, it can be 
used for more conventional use in 
columnar form, though each column 
will have to be a separate balloon. One 
limitation of the program is that text 
cannot be ‘justified’ (ail lines made the 
same length). 

A completely new set of elements is 
included in this release of the program 
— ‘object orientated’ (or draw) 
graphics primitives such as circles and 
boxes. These have a number of ad¬ 
vantages over ‘paint’ (or bit-mapped) 
images, the first being that such 
shapes print at the highest resolution 
of whatever printer you have hooked 


up to it (unlike paint images). Draw im¬ 
ages are also far more memory-effi¬ 
cient and can be easily reshaped at 
anytime. 

The disadvantage is that draw images 
can never offer the freedom and ex¬ 
pression of a painting program. The 
draw facilities are fairly limited, but 
Graphicworks also allows PICT (draw) 
images to be pasted in from programs 
such as MacDraw or CricketDraw, al¬ 
though they cannot be edited other 
than resized. 

Not plain sailing 

Graphicworks is virtually three 
programs all working on the same 
document, although the ‘joins’ are 
much less obvious than with most in¬ 
tegrated programs. However, the ap¬ 
proach of using individual panels, 
easels, balloons, and so on, does 
present a number of problems; the 
worst being that it is not an intuitive ap¬ 
proach . It is extreme ly difficu It and 
frustrating to get to grips with, and 
many potential new users may retire, 
confused. It is not a program that can 
be learned quickly — it could take days. 

The original Graphicworks had two 
main problems. Firstly, it could be slow 
to use, with response times far from in¬ 
stant even when using a simple facility 
such as ‘FatBits’, where the picture is 
enlarged for working on an individual 
pixel level. The delay may only be a 
fraction of a second (though some¬ 
times longer) but it can be very irritat¬ 
ing, and it interferes with a natural flow 
of work. This problem is still evident in 
the new version. 


Graphicworks’ other problem (and 
here it begins to get complicated) is its 
relationship with Apple’s LaserWriter. 
The combination of bit-mapped and ob¬ 
ject-orientated graphics is never really 
a happy one. Much of the problem 
stems from the fact that bit-mapped 
graphics are device-dependent — that 
is, they can only work at the same 
resolution as the Macintosh screen, 72 
dots per inch. The LaserWriter works at 
300 dots per inch. A quick calculation 
shows that 72 into 300 won’t go, which 
leads to a number of problems not just 
confined to Graphicworks. Suffice to 
say that the problems are basically 
speed (Graphicworks can be slow. And 
I mean slow. A fairly complicated docu¬ 
ment could take half an hour to print. A 
very complicated document could well 
take longer) together with the relative 
sizes of bit-mapped and object-orien¬ 
tated graphics, which may not appear 
in the proportion they do onscreen. 

Macromind is very aware of the 
problems and has taken a number of 
steps to improve Graphicworks’ print¬ 
ing problems. However, it is still far 
from perfect. The easy way out is to 
print the whole page in bit-mapped 
form, so it looks exactly as it does 
onscreen, and to regard Graphicworks 
purely as a paint program. The hard 
way needs plenty of patience. There is 
a third way, however, an option more 
relevant perhaps to most users, and 
that is by sticking to an Imagewriter dot¬ 
matrix printer. Graphicworks works fine 
with Apple’s Imagewriter. 

Documentation 

The manual is not as helpful as it 
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could be, and any confusion is exacer¬ 
bated by the manual being produced 
for the original version of Graphicworks 
and containing a lot of information now 
far from relevant, with only a thin 26- 
page booklet referring to the changes 
of version 1.1. There are also a few 
new features that even this booklet 
fails to mention, such as the space bar 
changing the current tool to the grab¬ 
ber. 

Conclusion 

Graphicworks is not a DTP program 


with a few art tools. It’s an art package 
with a few DTP facilities. 

And the acid test? As an illustrator I 
do a lot of work using the Macintosh 
and I have had a copy of the original 
Comicworks for almost a year. 
However, I confess that for a paint 
program it was not my first choice, 
mainly because it didn’t have the spe¬ 
cial-effects facilities (particularly skew) 
built into other paint programs. 

When I did use Comicworks it was 
mainly for its unique ability to work with 
separate paint images using matte and 
masking ink effects, so as to be able to 


Introducing HARDCAT 

The Solution to Hardware Control 



I. What hardware do wc have? 2. What are our hardware 3 What arc our hardware 

performance figures? a.w>ctated costs? 



4, What hardware problems arc S. What is our maintenance 6. Where is our hardware UKated? 

outstanding? budget for the new financial year? 

How quickly can you respond to these situations 
without HARDCAT? 




(03) 529 8444 ^ . (03) 529 8444 

' ' Documentation Services' ^ _ 


608 SL Kilda Road 
MELBOURFiE 3004 


move each element around ad in¬ 
finitum until satisfied with the composi¬ 
tion; particularly as Graphicworks was 
the first paint program to take ad¬ 
vantage of the larger screens now 
available in profusion for the Macin¬ 
tosh. Now that those special effects 
are included, I can see myself using 
Graphicworks 1.1 much more. 


END 


Graphicworks costs $136 and is dis¬ 
tributed by Imagineering on (02) 697 
8666. 


IBM PC 
PlIBUC 
DOMAIN 
SOFTWARE 

over 800 disks 
PC BLUE VOL 1-276 
BEST PC PUBLIC DOMAIN 1 -604 
new volumes being released monthly 
NO MEMBERSHIP FEES! 

$8 

per volume 


Catalogue disks available 
PC Blue $5 
’’Best of” (3disks)$15 
(plus handling and postage 
$3 per order) 

MlOkO 

SHACK 


< 

w 


270 Morphett Street, Adelaide 5000 
Ph. (08) 2310259 


AMIGA DISCOUNT 
SOFTWARE 

If you wish to continue paying too 
much for software and acces¬ 
sories, DO NOT BUY FROM US! 
CALL or WRITE for a catalogue 
and ask about the Amicable 
UserGroup. (Send this add if you 
wish.) 

to 

TRYCOSOPHT 
41 Ford Road, Busselton, 
W.A., 6280 

or phone (097) 524 023. 
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Irbo Prok^lbolKK 

Borland International may be a comparative newcomer to the Prolog 
market, but Its latest product, the Turbo Prolog Toolbox, complements the 
Turbo system beautifully, and will be a boon to application deveiopers. 

Mike Liardet considers its capabiiities. 


Readers who followed the Teach Your¬ 
self Prolog’ series which we ran be¬ 
tween March and June this year may 
perhaps have been sufficiently en¬ 
thused to try Prolog in a real applica¬ 
tion, instead of just using it for ex¬ 
perimental prototyping systems such 
as those developed during the series. 
Prolog is unsurpassed as a program¬ 
ming language for some types of ap¬ 
plication, as was illustrated by the 
many examples we gave, and hopeful¬ 
ly many readers will now be seriously 
considering it for full-blown projects. 

It is worth inserting a note of caution 
at this point: Prolog programming 
projects are subject to the same 
general constraints as projects in any 
other programming languages. In par¬ 
ticular, in Prolog as in any other lan¬ 
guage, about 90 per cent of an applica¬ 
tion’s code will be concerned with the 
interface to the user and the various 
peripherals, while only about 10 per 
cent will actually do the real computa¬ 
tional or processing work at the heart 
of the system. It is this 90 per cent part 
of an application’s code, dominated by 
the user interface, that transforms what 
might be just a clever idea into some¬ 
thing easily usable in a normal working 
environment. 

This ‘90/10 split’ is a well-known 
phenomenon, and in response to it, 
many of the conventional program¬ 
ming languages now have a large 
number of application-utility ‘sub¬ 
routine libraries’. With an appropriate 
library, for a comparatively modest in¬ 
vestment, a wide variety of utilities 
are made available to handle user in¬ 
teraction, database access, and com¬ 


munications with other software, and 
so on. 

Unfortunately, until now, there have 
been precious few really useful applica¬ 
tion-utility libraries for Prolog, so a 
Prolog programmer, who had just 
developed the clever processing part 
of a system, would be largely on his 
own resources for turning it into a fully 
functioning application. Possibly the es¬ 
tablished Prolog purveyors believe that 
practical tools, for menus or whatever, 
are simply too mundane to be of inter¬ 
est in the exciting world of Artificial In¬ 
telligence and Expert Systems. But 
that is where Borland International, a 
comparative newcomer to the Prolog 
market with Turbo Prolog, disagrees. 
And in line with this thinking, it has 
recently released Turbo Prolog Tool¬ 
box, to augment the Turbo Prolog sys¬ 
tem with the vital facilities that an ap¬ 
plications programmer will need. 

Overview 

Although very extensive, the Toolbox 
facilities are fairly conventional, and 
primarily concerned with aids to 
develop the user interface in an ap¬ 
plication. The product is definitely not 
an Artifical Intelligence Toolbox, and 
most of its facilities are concerned with 
the familiar menus, help screens, 
graphics, communications and file ac¬ 
cess, and so on. Not everything is 
covered though. For example, there is 
no database facility, mouse control or 
graphics printing, and no pop-up 
‘memory-resident’ facility that would 
make applications such as Sidekick 
work. Also the Toolbox does not offer 


any windowing facility, as Turbo Prolog 
already has this! 

The only really unusual facility in the 
Toolbox is a ‘parser generator’. This 
would be particularly useful for han¬ 
dling ‘knowledge representation lan¬ 
guages’, commonly used in expert sys¬ 
tems, or indeed for more conventional 
projects such as programming lan¬ 
guage compilers or command inter¬ 
preters. 

The Toolbox is supplied on two disks, 
together with a manual. The manual is 
split between a reference section, with 
descriptions of all the predicates sup¬ 
plied, and a tutorial, which shows how 
the various types of problems should 
be tackled. The disks contain, in effect, 
a library of over 80 ‘predicates’ (a predi¬ 
cate is the Prolog equivalent of other 
programming languages’ subroutines 
or functions), along with over 40 ex¬ 
ample programs to illustrate their 
usage. Most of the Toolbox facilities 
are written in Turbo Prolog itself, and 
their complete source code is provided. 
For reasons of efficiency, a few of the 
predicates are written in C or as¬ 
sembler, and for these there is no 
source code but merely ‘object’ files. 

When working with the Toolbox, the 
best way to regard all the 80-plus predi¬ 
cates is simply as an extension to the 
hundred or more built-in predicates 
that are already present in Turbo 
Prolog. As with the real built-in predi¬ 
cates, their internal workings need be 
of no concern to the programmer, but 
the availability of the source code can 
be useful occasionally for customisa¬ 
tion or just to see how other program¬ 
mers tackle particular problems. 
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Treemenu’ contains a tree-structure argument which is 
automatically formatted onscreen, it can be dipped and 
scrolled so that the whole structure can be seen 



‘Option(3)' in the ‘option’ clause uses Turbo Prolog’s built- 
in ‘consult’ predicate to access a file which contains infor¬ 
mation on the screen layout to be used 


Most PCs that can already run Turbo 
Prolog should also be able to use the 
Toolbox. The minimum memory require¬ 
ment for Turbo Prolog with Toolbox is 
512k, whereas for Turbo alone it is 
384k. Apart from that the requirements 
are the same, with a twin-floppy PC 
being needed as a minimal system. 
The Toolbox will not work with Version 
1.0 of Turbo Prolog, and users of 1.0 
will need to upgrade to 1.10. This is 
well worth doing in any case, as Ver¬ 
sion 1.10 has a number of improve¬ 
ments over 1.0, not least a number of 
bug-fixes, even faster compilation, and 
some extra built-in-predicates. 

The facilities provided by the Toolbox 
fall into five categories: user interface, 
graphics, serial communications, inter¬ 
faces to other software and the parser 
generator. I shall deal in some detail 
with the user interface and graphics 
facilities, and then summarise the 
others. 

User interface 

The Toolbox’s user interface facilities 
include predicates for handling help- 
screens, status lines, screen and 
report layouts, and menus. In addition 
to all this. Turbo Prolog already has 
windowing capabilities. The demonstra¬ 
tion program shows some of the many 
user interface predicates in action, but 
in particular, omits the help-screen 
facilities. 

Once the Toolbox has been installed 
alongside the Turbo Prolog system, the 
demonstration program can be run in 
the normal way, by selecting ‘Run’ in 
the main me|nu. Of course, if it were a 
real completed application, it would not 
be used this way, but run as an ‘EXE’ 
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file — that is, as an independent ex¬ 
ecutable program. It is quite easy for 
Turbo Prolog to create EXE files and I 
shall describe how this is done when 
describing the graphics demonstration 
program. 

The demonstration program has a 
number of ‘include’ directives, in the 
first thirty lines. When the run option is 
processing the program, it reads in any 
‘include’d files and processes them in 
the normal way, as if they had been 
typed in as a part of the program. 
These ‘include’d files, ‘tdoms.pro’, 
‘tpreds.pro’, and so on, are all supplied 
as a part of the Toolbox, and contain 
the definitions and declarations for the 
predicates required by the demonstra¬ 
tion. Although all these files are normal 
readable source files, there is no need 
to actually look at them. The manual 
describes how the predicates in them 
should be used, and also which files to 
‘include’ for the various predicates. 
This is more than sufficient information 
for most requirements. 

The demonstration program is or¬ 
ganised with a main menu offering 
three options, two of which 
demonstrate other types of menu 
facility, and one of which uses a 
screen layout to get user input. Be¬ 
cause it is a demonstration system, 
none of the options actually do any¬ 
thing, but for a real application it would 
be relatively easy to embed all the ap¬ 
propriate actions alongside the interac¬ 
tive facilities. 

The execution of the program starts 
with the goals following the ‘goal’ direc¬ 
tive. These goals create a window that 
completely fills the screen area, set up 
a status line message (on the bottom 
line of the screen), handle the master 


menu (with the ‘menu’ goal), and then 
perform whichever action the user 
selected in the master menu (with the 
predicate ‘option’). The ‘repeat’ and 
‘fair goals are a Prolog device to en¬ 
sure that all the goals between are 
repeated ad infinitum, rather like an in¬ 
finite loop in a conventional program¬ 
ming language. 

The ‘makewindow’ predicate, like all 
the windowing predicates, is actually a 
part of the standard Turbo Prolog sys¬ 
tem, and could be used without the 
Toolbox. The various arguments allow 
a choice of colours and display at¬ 
tributes for both the border and the win¬ 
dow area itself — a title, size and posi¬ 
tion. For this particular goal there is no 
border or title, and the window fills the 
entire screen area. 

The ‘makestatus’ predicate displays a 
‘status’ line at the bottom of the 
screen, with the message indicated. 

The ‘menu’ predicate takes a list of 
options, in this case ‘Treemenu’; a title 
(‘Which would . . .’), a position for it to 
be displayed (row 10, column 7), some 
display attributes, and the initial option 
on which to have the ‘menu bar’ (op¬ 
tion 1, the first option here). When it is 
executed it produces a display with the 
menu options contained in a window. 
The user can use the arrow keys, 
along with ‘Home’ and ‘Page-Up’, and 
so on, to move the menu bar around in 
this window, until it rests on the option 
he wants. Pressing the ‘Enter’ key 
selects this option, with the option num¬ 
ber selected being returned in the last 
argument of menu (that is, into Sei). 
The menu is automatically erased once 
a selection is made. If the user 
pressed escape, this is returned as 
selection 0, otherwise the option num- 






















NEW program from Dr Geoffrey Lewis 

Lewis CASH FLOW 

Manage Your Money Effectively 


For PERSONAL Use 

CASH FLOW helps you manage 
your finances better. You can 
find out your cash position at 
any time in the future. 

This helps you: 

• plan for purchase of big-ticket 
items such as holidays or a 
new car. 

• plan payments of credit cards 
and loans. 

• determine how and where to 
cut down spending. 

For BUSINESS Use 

Manage your cash position 
efficiently. Determine when to 
invest excess funds. Plan your 
purchase of capital expenditure. 
Reminder of expenses. Produce 
a report of payments due to 
creditors in date order. 

Interface with CROSS-CHEQUE. 

COMPUTERS 

All the programs run on IBM 
and other MS/DOS. We are 
pleased to announce versions 
for the MACINTOSH. CROSS¬ 
CHEQUE and CASH FLOW run 
on CP/M80 and Macintosh. PAY- 
PACK runs on the Mac. 

DEMO PACKS 

Demo packs, which contain the 
complete manual and program, 
are available at only a fraction 
of the price. Not just a fancy 
scrolling display with impressive 
graphics but the real program. 
Actually test it out on your own 
computer! If you like the 
program you pay the balance of 
the price. 

CUSTOM-MADE 
SOFTWARE (SALES) 
PTY LTD 

P.O. Box 507, 
Randwick NSW 2031 
Tel. (02) 399-8566 



Dr Geoffrey Lewis: 'This is 
your opportunity to buy a quality 
Australian-produced accounting 
package priced below the $100 
mark, CASH FLOW will be 
invaluable for either personal or 
business use," 

Lewis PAY-PACK payroll 
Handles employees on annual 
salary, hourly wages or casual. 
Provides for allowances, 
deductions and penalty rates 
and lets you pay employees by 
cash, cheque or direct deposit. 
Produces pay slips and group 
certificates. Keeps track of 
holidays and sick leave. 
Currently used by over 300 
firms in more than 35 different 
industries throughout Australia. 

HOT-LINE SERVICE 

Telephone assistance is available 
daytime, evenings and 
weekends on 399-8566. 


Lewis CROSS-CHEQUE 
Tracking Your Income & 
Expenditure 

Enter details directly from your 
cheque butts or deposit slips. 
Produce detailed reports about 
your business at the press of a 
button. At the end of the year 
you can produce a total report 
for your accountant. Does bank 
reconciliation. Handles 120 
categories of income and expen¬ 
diture. Ideal for small to medium 
businesses, professionals, farms, 
shops, etc. Over 400 users. 

"If ever there was a small software 
accounting system that could be 
described as ideal for the very small 
business, Lewis Cross-C/ieque would 
fit the bill," Dan Lawrence, reviewer 
for Your Computer, August 1986. 

Lewis LETTER MAGIC 
Produces a complete letter with 
as few as four key-strokes. If 
you write a lot of letters, Lewis 
LETTER MAGIC is ideal as it is a 
word processor specifically 
designed for letter writing. It 
also includes a powerful 
integrated database of the details 
of the businesses and individuals 
you deal with. This means you 
can also produce address labels, 
simple invoices, phone lists, 
reports of sales prospects, etc. 
Also ideal for clubs and 
companies that keep track of 
clients, prospects and members. 


i 

I Name; . 


Address; 





Phone: 


.... Computer: . 



Send more info. 

Pay-Pack □ 

Cross-Cheque □ 

Cash Flow □ 

Letter Magic □ 

Send demo, pack 

$60 □ 

$36 □ 

$36 □ 

$36 □ 

Send full system 

$786 □ 

$318 □ 

$99 □ 

$454 □ 


I All prices include Sales Tax. 

I If paying by Bankcard or Mastercard, include card name, number, expiry dale and 
D signature. 
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ber (1 to 3 in this case) is returned. In 
the demonstration selection, 0 results 
in the next goal being: 

option (0) ' 

and this (sep the definition of ‘option’) 
just calls on ‘exit’ to terminate the 
program. 

There are ;several variations on the 
basic menu | predicate, most of which 
are not illustrated in the demonstration 
program. For example, very large 
menus can be handled, where all the 
options can be scrolled through a com¬ 
paratively small menu window; tables 
of options can be given (like Turbo 
Prolog’s file directory menu, when 
‘loading programs); the menu can be 
left onscreen when it is finished, and 
multiple choice menus are allowed, 
and so on. Among the many pos¬ 
sibilities I have chosen to feature just 
two: ‘Treemenus’ and ‘Pull-down 
menus', selected as the first and 
second options on the main menu. 

The clause with head ‘option(1)’ hand¬ 
les the treemenu. It has only one goal: 
‘treemenu’. One of treemenu’s argu¬ 
ments is a tree structure, and this is 
automatically formatted on the screen. 
Not all of it may fit on the screen, but it 
can be automatically clipped and 
scrolled in a fairly obvious way in order 


to see the rest of it. The tree menu is a 
rather unusual menu facility, but could 
be useful in, for example, an expert 
systems application. Many Prolog 
programs generate or work with tree 
structures. It would be interesting to in¬ 
terface the decision tree in the ‘Pool 
Bair problem (see the Teach Yourself 
Prolog article in APC, May 1987) to 
this facility. 

Each ‘node’ in the tree data structure 
has a unique identifying number as¬ 
sociated with it (for example, ‘alterna¬ 
tive’ is numbered ‘10’). The treemenu 
facility allows the user to move the cur¬ 
sor around to point at different points 
in the tree, and when one is selected it 
calls the goal: 

treeaction(Num) 

with Num being set to the identifying 
number of the option. It is up to the 
calling program to define ‘treeaction’. 
For a real application treeaction would 
probably be defined by many clauses, 
for each node in the tree. 

One of the problems with treemenu is 
that the cursor does not skip from one 
node to another, but instead is allowed 
to roam freely around the screen. 
Without a mouse, as an alternative to 
the arrow keys, this makes interaction 
with it rather slow. 


The clause with head ‘option(2)’ hand¬ 
les the pulldown menu option. The 
pulldown goal in this clause is the one 
that deals with the pulldown menu. The 
menu works very like the main menu in 
the Turbo Prolog system. It gives a list 
of options displayed across the top line 
of the screen, and a selection is made 
either by the arrow keys or the initial 
letter of an option. The pulldown hap¬ 
pens after an option is selected. A fur¬ 
ther menu drops down from the option 
selected, and a further selection can 
be made. Once a second selection has 
been made in the pulldown menu, the 
pulldown predicate calls the goals: 

pdwaction(Main,Sub) 
with Main and Sub being set to the 
main option and sub-option numbers 
that were selected. As with treemenu 
and the treeaction predicate above, it 
is up to the calling program to define 
pdwaction. The pdwaction clause cor¬ 
responding to the ‘Quit’ option on the 
menu has a ‘fail’ at the end. The failure 
causes pulldown to terminate. None of 
the other pdwaction clauses fails, and 
pulldown continues to maintain control 
after the execution of each of these is 
completed. 

The third option on the main menu in 
the demonstration shows how a screen 


80386 you’ll be amazed by the speed 
and capabilities of this machine. 80386 
Processor 16MHZ. (Norton utilities rated 
at 18.7). 1 Mb of fast RAM (80 Nsec). 
1.2 Floppy disk drive Parallel/Serial, 
EGA card 44 Mb voice coil Hard 

disk (miniscribe). RRP $8692 

AT ■ 6/8/10 MHZ ■ 640 K RAM 

■ 1.2Mb FDD ■ 20 Mb HDD 

■ Parallel/Serial ■ CGAor 
HGAcard ■ DOS 3.1 

■ 100 Keys 
AT Keyboard 

AT PORTABLE specifica¬ 
tions as for AT plus 7” monitor. 

All metal case. ^ 

PCTURBO’^^’^^ 

■ 4.77/8.00 MHZ 

■ 256KRAM ■ 360KFDD 

■ CGAor HGAcard 

■ Multifunction card 

■ DOS 3.1 S Manuals 


THIS 

MONTH'S 

SPECIALS 



Software 


$399 

$349 

$449 

$89 

$89 


$3269 




i 1 T 1 I \ ^ 


10 keys AT * ^ 01 O 
Keyboard ^ 




! 


.r-n 




1 \ 


Logistix (better than lotus at V 2 price) 

Turbocard 
Omnis 3 - Database 
Websters Spelling Checker 
Websters Thesaurus 
(both work with all popular word processors.) 

ABLE + (outstanding reviews) $299 

(includes training at no extra cost) 

Integrated Word Processing, Data Base, 

Spreadsheet, Communications, plus lots more 

Other Software: Phone for quote. 

EPSON EPSON EPSON: 
call for best prices. 

Add Ons 

Rocket 80286 TurboCard $449 

(Get AT performance from \;ourXT) 

S.E.G.A. Enhanced Graphics $302 

AT 2 Mb Memoplus $216 

XT2Mb Memoplus $181 

Do All AT(3Mb 2 Serial Ports) $297 

(Conforms to EMS specifications) 

Do All XT $234 

(1.5 MbEMS, parallel serial clock, gamesports) 
Color Graphics Adaptor $87 

Mouse $99 

40 Mb Alloy Tape Backup Unit $959 

20 Mb Tandon HDD $784 




Call or write for brochures and price list 

All prices include sales tax and twelve months warranty. 

ATROMCS INTERNATIONAL 

14 BALCOMBE ROAD, MENTONE, VICTORIA 3194. 

PHONE: 583 9800, 5841235 TELEX: 10722165 


FAX: 584 5253 


OPTIMA 457 
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ARE you fully in control of your computer? 

ARE you getting maximum return from your investment? 
IS there more you can learn? 

SYBEX BOOKS WILL SOLVE ALL YOUR PROBLEMS! 


SYBEX have published over 200 books for effective 
microcomputer education. We offer you the chance to buy three from this vast range. 
BEGIN YOUR SYBEX LIBRARY TODAY. 

It will be one of the best investments you will ever make. 


SYBEX BOOKS BRING YOU SKILLS - NOT JUST INFORMATION 



□ $39.95 

The MS-DOS Handbook 

Richard Allen King 

Unlike other titles on MS-DOS, this 
book is not only for beginners but also 
for programmers. Readers with some ex¬ 
perience creating their own programs 
are first shown how to create specific ap¬ 
plications running under MS-DOS net¬ 
works, and then given detailed descrip¬ 
tions of how to use the unique features 
of this operating system to optimize its 
inherent capabilities. Includes MS-DOS 
Version 3. 


ORDER FORM 


Send to: 

Freepost No. 34, 

Promotions Department 
METHUEN LBC LIMITED 
44-50 Waterloo Rd., 

North Ryde 2113 
Telephone (02) 887 0177 




- 

Ltmis 1 


T-2-S 1 

CoMPftNION 


□ $59.95 

SYBEX Ready 
Reference Series 
Lotus 1-2-3 Desktop 
Companion 

by Greg Harvey 



□ $59.95 

Mastering AutoCAD 

by George Omura 


This is the definitive reference and 
resource guide for users of Lotus 1-2-3, 
versions lA and 2 — in a single, com¬ 
pact, easy-to-use volume. Reference en¬ 
tries are arranged by topic, and organiz¬ 
ed with real-life tasks in mind. 
Alongside concise descriptions of all 
1-2-3 functions and commands, readers 
will find useful in-depth information, 
design principles, practical examples 
and scores of ready-made macros. In¬ 
dexed by command, function and topic. 


This concise tutorial and reference guide 
lets users master the AutoCAD 
computer-aided design package quickly 
and effectively. Part I explains 
AutoCAD basics: creating, editing and 
printing drawings. Part II presents ad¬ 
vanced features for enhancing drawings 
and extracting data. Part III offers ad¬ 
vanced tips for using AutoCAD and 
managing a Micro-CADD system. A 
detailed project serves as a hands-on il¬ 
lustration throughout. 


J □ I wish to purchase the books marked 0^ 

J I enclose a cheque for $ . 

I I authorise you to charge my D Bankcard D Visa D American Express 

J Card No... Expiry Date: . 

! Signature:..... 

I Name: . 

I Address: . 

I . Postcode: . 

! CH Please send me a catalogue so that I can choose other SYBEX books I need. 
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SCREENTEST 



The Toolbox's demonstration program shows some of the 
graphics predicates in action, one of which results in this 3- 
D bar chart generated by the bargraphSD' goal 



A slice of pie of negative size indicates that the slice is to 
be drawn slightly out of the pie — the exploded pie effect 
This can be used for emphasis 


layout can be used. This option is hand¬ 
led by ‘option(3)’ in the ‘option’ clauses, 
and uses Turbo Prolog’s built-in predi¬ 
cate ‘consult’ to access a file (‘xper- 
son.scr’) containing information on the 
screen layout to be used. Although it is 
quite feasible to create screen layout 
files directly, the Toolbox offers a spe¬ 
cial utility that enables them to be 
designed interactively. When using this 
utility, explanatory text and prompts can 
be sprayed arbitrarily around the 
screen, and ‘fields’, where data is to be 
entered, are positioned in appropriate 
places. During the layout design the 
field type (integer, real or text) and maxi¬ 
mum field size can be specified. 

Ail the work in the screen interaction 
is done by the ‘scrhnd’ predicate. The 
user can use the arrow keys to jump 
between fields, and freely make chan¬ 
ges to any of them. On termination of 
the screen input, the values entered by 
the user can be picked up by the 
program, by using the ‘value’ predi¬ 
cate. This associates a textual name 
for a field, assigned when the screen 
layout was designed, with a Prolog vari¬ 
able which can receive the value. The 
demonstration program just prints out 
these values, but a real application 
would probably store them on file 
somewhere. Note that the Toolbox 
does not offer any special database 
facilities (other than an interface to 
dBase), so this part of an application 
would have to be written from scratch. 

Graphics 

The Toolbox’s graphics predicates can 
generate bar graphs, mathematical 
plots and pie charts, for example. They 
can work in colour and also handle 


either the standard IBM colour 
graphics adaptor, or the EGA card. 
The facilities can operate with the nor¬ 
mal windowing system, with text and 
graphics freely intermixed. With ail 
these facilities it should be possible to 
build highly sophisticated graphics ap¬ 
plications, although some extra work 
would be needed to develop graphics 
printing facilities, which are not in¬ 
cluded in the Toolbox. 

Along with some of the graphics 
facilities a number of other predicates 
in the Toolbox are written in C or as¬ 
sembler, and they are supplied not as 
source code, but in a few ‘object’ files. 
Object files can only be used with a 
Turbo Prolog program if it is first com¬ 
piled into an object file itself. Following 
the compilation, all the various object 
files can then be ‘linked’ into an ex¬ 
ecutable program, which can then be 
‘run’. This compilation and linking is 
the way many programming languages 
are used. It may sound complicated, 
but it is actually very easy to do — 
with Turbo Prolog at least. In Turbo 
Prolog, information about the files to 
be linked can be set up in a ‘project’ 
file, the ‘Compile to EXE’ option is 
specified on the main menu, and there¬ 
after the program can be run at any 
time, by selecting ‘Compile’ instead of 
the usual ‘Run’. On the surface, every¬ 
thing is the same as usual, but object 
and executable files are being created 
on the disk, behind the scenes. 

The graphics demonstration program 
comprises mainly a huge list of goals, 
which demonstrate many of the Tool¬ 
box’s graphics predicates. Let’s now ex¬ 
amine, working steadily downwards 
from the ‘goal’ directive, some of the 
more interesting of these goals. 


The ‘graphics’ predicate, used near 
the top of goals list, is a Turbo Prolog 
facility, not in the Toolbox. It allows 
one of five graphics modes to be 
selected, from 320 to 200 resolution in 
four colours through to 640 by 350 in 
three colours (for the EGA card). A 
variety of different background colours 
can be selected as well. 

The ‘gwrite’ predicate is used to write 
text onto the screen, in graphics mode. 
Position and colour can be specified, 
and vertical or horizontal writing is pos¬ 
sible. 

The ‘bargraph3D’ goal is self-ex¬ 
planatory. The first four arguments 
specify the amount of space to be 
left in the four margins of the screen. 
The next two arguments specify how 
the three-dimensional bars are to be 
drawn, and the final argument is a 
list of ‘bar’ structures to be drawn. 
Each ‘bar’ structure specifies the 
height of bar to be drawn, its label 
and colours. The spaces included in 
the list enable gaps to be introduced 
between bars. 

Following the code to generate the 
3D bar graph the mathematical plot 
code follows, immediately after the 
comment to that effect. This plot is 
done in 640 by 200 resolution, black 
and white only, and the ‘graphics’ goal 
sets up this display mode. 

The ‘defineScaie’ goal defines the 
coordinate system to be used in the 
plot (X values from 0 to 100 and Y 
values from -100 to 100 in this case). 
This coordinate system need bear no 
relation to the actual screen resolution 
in operation. 

The axes are drawn by the 
‘makeAxes’ goal. ‘makeAxes’ enables 
a variety of different axis-markings to 
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Computer Shark 



PRINTERS $ 

Toshiba P351.1350 

Toshiba P341e.814 

Toshiba P321.636 

Bi-Directional Tractor.135 

Uni-Directional Tractor.112 

(Inch parallel data cable) 

MONITORS 

ADI High Res Amber (DM-14A).. 199 
ADI High Res Green (DM-14G).... 199 

ADI High Res Colour (PX-IV).614 

ADI High Res EGA (PX-22).690 

NEC Multisync.1325 

MODEMS 

Netcomm Smartmodem 123SA.743 

Netcomm Smartmodem 1234SA....929 
Netcomm Smartmodem 21/23SA...417 

Netcomm 3+12/75.225 

Netcomm Automodem 24/24.650 

Netcomm Automodem21/23.358 

Netcomm Automodem 123.602 

Netcomm Automodeml234.731 

Netcomm In Modem.299 

Netcomm 123 In Modem.575 

Netcomm 1234 In Modem.760 

SOFTWARE 

Turbo Basic.129 

Power Menu.125 

I Lotus Metro.110 

Lotus HAL.191 

Lotus 123.535 

Lotus Freelance Plus.567 

Lotus Manuscript.567 

Lotus Graphwriter.567 

123 Report Writer.178 

Lotus Symphony.799 


MONTHLY BITE 

PFS First Publisher $150 
Lotus 1-2-3 $535 

Paradox $699 

Multimate Adv.II $599 
OMT Multiscan Mon $999 


Purchases over $1000 entitle the 
customer to the special prices below: 

Multimate Advantage II.$599 

dBase III+.$747 

for 30 days from date of purchase. 


We also offer: 

Product Advice 

24 hour delivery (most cases) 

Delivery $6.00 (under 3kg Metro Area) 
Bankcard accepted 
All prices exclude sales tax 
(Tax add 17 1 / 2 %) 

Prices Valid- August 1987 


BOARDS. 


$ 


Sideways.99 

Norton Utilities (V4.0).110 

Multimate Advantage 11.599 

Wordstar 2000+.399 

Wordstar Professional V4.399 

PFS First Choice.186 

Framework 11.850 

Sidekick.95 

DESKTOP PUBLISHING 

PFS First Publisher 
Auto Column Layout, Multi Columns 
Text/Graphics Wraparound, Rulers, 
Import ASCII Files. PC Paint etc. 
Clipart,Cut & Paste. Matrix Support 

$150 


ASTRampage/XT/256KB.470 

Intel Above Board (XT).533 

AST Sixpak Plus.277 

AST Flashpak (lOMHz).450 

AST Preview I/0(132Col.).264 

AST 3G Plus EGA.472 

Serial + Clock/Cal Board.115 

Serial/Parallel/Clock Board.145 

384KB Memory Board (0KB).110 

Orchid Tiny Turbo.835 

Orchid Turbo with EGA.9(X) 

Orchid "Je " with 80386.21(X) 

Rampage EGA/AT (512K).1132 

AST Colorgraphics Plus.199 

AST Hotshot 286.683 

DISK DRIVES 

Seagate 20MB inc Controller.588 

Seagate 30MB inc Com.630 

Seagate 42MB not inc Cont.1169 

Seagate 42MB inc Cont.1374 

Seagate 80MB not inc Cont.1698 

Hardcard + 20MB inc Cont.1135 

Mountain Drivecard 30MB 

inc Controller.1155 

Seagate 20MB not inc Cont.466 

Hard Disk Control Card (XT).150 

SOFTWARE 

Xtree.69 

Ability.174 

dBase III+ (Premium Pack).799 

Clipper Compiler.799 

RapidFile.399 

Mace Utilities (V4.0).133 

Turbo Pascal (8087/BCD).135 

Turbo Tutor.65 

Turbo Toolbox.90 

Supercom II.99 

In-A-Vision.880 


PRODUCTS NOT LISTED - PLEASE CALL. 


Training available K Maintenance contracts available K Rentals available 



COMPUTER SHARICil (03)2419111 


52 Claremont Street, South Yarra, 3141 


Prices correct at time of printing but subject to change without notice. 
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MicroWay 
Productivity Tools 


Having the right tools, 
makes it easier to do the 
job... right! 

Your time Is valuable! MicroWay 
provides you with the tools to 
maximize your time. Programming 
tools which offer the latest and 
most advanced features available. 
The highest quality products are 
provided with the highest quality 
support. 

If you use the highest quality 
programming tools, you can save 
yourself many months of 
programming time. 

Why re-invent the wheel! 
MicroWay offers some of the latest 
and most advanced productivity 
tools available. You can be assured 
of a high standard of excellence, 
and service. 

Your satisfaction is very 
important to us. 

New from MicroWay are the 
Datalight C compilers and the 
supporting programs, LIGHT 
TOOLS, dnd LIGHTWINDOW/C. The 
DATALIGHT C compilers are among 
the fastest and most versatile, 
language compilers available today. 
With the DLC compiler program you 
can compile, link and even create 
COM files in one easy step. 

LIGHT TOOLS is a natural 
extension to the Datalight package. 


providing an exceptionally 
complete, general purpose C 
function libraiy. LlGHTWlNDOW/C 
is an advanced, high performance 
graphics tool kit,which provides 
Datalight C programmers and 
application developers with a 
powerful easy to use 
comprehensive set of advanced 
graphics functions and utilities. 

Datalight compilers are the 
perfect choice for developing high 
quality, professional C language 
programs. And when combined with 
LIGHT TOOLS and LIGHTWINDOW/ 
C, the result is an MS-DOS program 
development system that is 
unsurpassed in price and 
performance. 

When you need programmer’s 
development tools. MicroWay is 
your best one-stop source. We’ve 
specialised in development 
software for a number of years, 
during which time we’ve built up a 
solid reputation for quality products 
and service for a variety of 
languages. 

Now there is no need to 
change to C programming. 
Now MARSHAL PASCAL is 
here! 

Marshal Pascal is one of the 
fastest and most highly code- 


optimised compilers available for 
the IBM PC and compatibles. You 
can address all of memory and a 
variety of memoiy models are 
supported. Some of its features 
are; separate compilation of 
modules (both Modula-2 and Pascal 
forms), structured constants and 
structured function values, and 
procedural parameters. A translator 
brings Turbo Pascal software over 
to an ISO/Marshal-readable format. 

For Turbo Pascal programmers, 
the new TURBO OPTIMIZER helps 
squeeze down, rev up, and fine 
tune your compiled programs. 
Optimizer can remove the unused 
portions of the run-time library, 
your own code, and any 
unnecessary instructions - 
programs run up to 30% faster, and 
Optimizer can convert COM files 
into relocatable object libraries. 
Also available for Turbo Pascal, is a 
“must have” debugger called 
T-DebugPLUS, plus a program 
which overcomes Turbo’s code-size 
restrictions - TURBO EXTENDER. 


4TVICmUMHF 

SOFTWARE & HARDWARE®®^ 


292 Chesterville Road, Moorabbin, Victoria, 3189. 
Telephone: (03) 555 4544. Fax: 555 9871. 

DATALIGHTC, LIGHTTOOLS, LiGHTWlNDOW/C, 
TURBO OPTIMIZER, TURBO PASCAL, T-Debug Plus, 
MARSHAL PASCAL, TURBO EXTENDER are trademarks 
of their respective companies. 
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SCREENTEST 


be specified. The axes are then 
labelled by the ‘axisLabels’ goal. 

The ‘function(O)’ goal actually plots 
the graph. The ‘function’ predicate is 
defined at the bottom of the demonstra¬ 
tion program, using ‘scalePlot’ to actual¬ 
ly plot the points. It can plot a point 
with given colour at a given position. 

After the mathematical plot, the code 
for a pie chart follows. Although it is 
not apparent in the display this is ac¬ 
tually drawn in a window. Drawing 
graphs in windows can be useful for 
handling multiple graphs onscreen. 
Each window can be changed and 
erased independently of the others. 
This means that it would not be neces¬ 
sary to redraw all the graphs just to 
erase one of them, for example. 

The ‘pieChart goal, in the first three 
arguments, specifies how big the pie is 
to be and where it is to be positioned, 
and to do this virtual screen coor¬ 
dinates are used. Immediately follow¬ 
ing these arguments is a list of the 
slices for the pie. In a slice structure 
the size of each slice is given, along 
with its label and display colours. The 
sizes do not all have to total a hundred 
— the underlying software compen¬ 
sates for this. A negative size is used 
to indicate that the slice is to be drawn 
slightly out of the pie — giving the ex¬ 
ploded pie effect, and this can be used 
for emphasising exceptional figures. 

Other facilities 

The two demonstration programs il¬ 
lustrate the use of no more than a third 
of the predicates in the Toolbox, but 
with perhaps another third of the sys¬ 
tem being simply permutations and 
variations on the predicates used in 
these demonstrations. Let’s now take a 
look at the remaining Toolbox offerings. 
The Toolbox includes facilities for han¬ 
dling serial communications. With the 
Toolbox communications tools a Turbo 
Prolog program could perform file trans¬ 
fers to another computer, or do ter¬ 
minal emulation, or allow connection to 
a (Hayes-compatible) modem. The 
predicates work with the PC’s serial 
ports, and are buffered and fully inter¬ 
rupt-driven. The manual takes care to 
explain how the PC should be con¬ 
nected to the remote device and, as 
with all the other facilities, gives a num¬ 
ber of example programs illustrating 
how the predicates might be used. It 
warns that to use the communications 
facilities effectively, it is necessary to 
be familiar with communications in 
general, and the IBM PC communica¬ 
tions hardware in particular — but the 
manual does itself a disservice there 


as it provides as clear an introduction 
to PC communications as I have yet 
seen. 

Most PC systems will use one of the 
standard software packages: for ex¬ 
ample, Lotus 1-2-3 or Ashton-Tate’s 
dBase. It is not unusual for an applica¬ 
tion to need to pick up data from one 
of these packages’ data files, and the 
Toolbox has facilities for doing this. It 
can handle Borland Reflex, Lotus 1-2-3 
and Symphony, and Ashton-Tate 
dBase III, working with the ‘internal’ for¬ 
mats of their files in ail cases. Of 
course, other software packages can 
also work with these standard file 
types, so the range of software that 
can be accessed is rather larger than 
this. 

The ‘parser generator’, included with 
the Toolbox, is the sort of facility that 
only a Prolog Toolbox would offer, es¬ 
sentially because it is a lot easier to im¬ 
plement in Prolog than it is in any 
other programming language. The 
manual makes some extravagant 
claims about this facility, not least that 
it can produce parsers that run almost 
as fast as the Turbo Prolog system it¬ 
self (which is very fast). 

To do the parser generator full justice 
would need an article in itself. In brief, 
it can be supplied with a grammar’ 
specifying a programming language, or 
a command language, for example. 
This grammar is devised by the applica¬ 
tion developer. From this grammar, the 
parser generator can automatically 
generate a Turbo Prolog program that 
can recognise and parse statements in 


the language specified by the gram¬ 
mar. This generated program can be 
used as a major component in the im¬ 
plementation of a programming lan¬ 
guage. For a simple language, it would 
only be necessary to add a small 
amount of code, to the generated par¬ 
ser, either to execute the resulting 
parse-tree structure directly (thus 
producing an ‘interpreter’ in the applica¬ 
tion), or alternatively to generate ex¬ 
ecutable code (and this would be a 
compiler). 

Conclusion 

It is clear, from the type of facilities in 
the Toolbox, that Borland expects 
Turbo Prolog to be used as a serious 
application development tool. Turbo 
Prolog already offers the sort of run¬ 
time performance that quality applica¬ 
tions need, and the Toolbox fills an im¬ 
portant gap with its extensive range of 
well-designed application utilities. 

At the price, any Turbo Prolog applica¬ 
tion developer would be mad not to 
use the Toolbox. Even if only three or 
four of the predicates were used it 
would easily pay for itself in time 
saved. But, in practice, it is likely that 
most developers will be seduced into 
using a considerable number of the 
facilities. 


END 


Turbo Prolog Toolbox costs $210 and 
is available from PC Extras on (02) 
319 2155. 



dBASE SUPERPOWER 


dBU $200 

7h$dBi$£tlfptus**$uimhM" 

Just as you can buy two versions 
or more of programs like BASIC, 
you can now buy two versions of 
dBASE power. 


QUICKSILVER QI95 

Tht first eompHsr for MSE iff Ptus, 

Quicksilver compiles your dBASE 
III Plus programs into machine 
code that runs almost at the 
“speed of light". 


Both packages run on PCDOS and generic MSDOS machines. Special 
INTRODUCTORY price for a limited period only. Normal price of dBXL is 
$375 and Quicksilver $1145. CHEQUE, VISA or BANKCARD acceptable. 
Add 20% for SALES TAX. 

CALL NOW to ORDER or write 

MOMS (02) 745 1995, Suite 7/15 Parnell St, Strathfleld, NSW 2135 


t'Trad« Mirki of Ashton-Tate■ 
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“Quick! Find the Accounts Receivable File.” 





* NEm Custom Foil Stamping 
Now Available 


You just experienced one of the benefits of CenTech Colour Diskettes. 


Tbey*re easy to find 

Now you can locate everything from Accounts 
Receivable to Payroll; and you can do it at the 
speed of colour 

CenTech Colour Diskettes are the logical 
solution to data organization. They come in 14 
useful colours to \give you more colour coding 
possibilities. | 

Designed, engineered, and manufactured in the 
U.S.A. to speciEcations and standards that exceed 
those developed by the industry. CenTech 
diskettes are exceptionally consistent in accepting 
and maintaining data. 

Every diskette is tested, certified, and 
warranted to be 100% error free and free of 
manufacturing defects, or we will replace it at no 
charge. 

Cost competitiye, colour diskettes by CenTech. 
Engineered to surpass the best the world has to 


oner. 


CenTech is available in all sizes and densities. 
Ask for CenTech Colour Diskettes by name at 
your dealer. 


Queeaslaaii 

Data Disks & Accessories, 7/97 Moggill Road, Taringa Qld. 4068 
Phone; (07) 870 3306 

Hew South Watei 

Contact Computer Supplies, 27 Atchinson Street, St. Leonards, 
N.S.W. 2065. 

Phone: (02) 439 8877 

XL Computing Pty. Ltd., 58 Roberts Street, Rozelfe, N.S.W. 2039. 
Phone: (02) 818 3586. 


Vlctorto 

Carrycom (Aust)—Vic., 106 Vincent Street, Oak Park. Vic. 3046 
Phone: (03) 30 0334 

Soul/i Ausira/rs 
c/o Ceniech Australia. 

Distribution rights available. 

Trade enquiries welcome 
Phone (01)358 4283 



Tasmania 

Management Technology, Cnr. Elizabeth & Brisbane Streets, Hobart. 
Tasmania 7000. 

Phone; (002) 34 4522 

ivesrera Ausrral/a 

P.T. Computer Professionals, 6/325 Harborne Street, Osborne Park. 
W.A. 6017. 

Phone: (09) 444 901T 

northern Territory 

Kent Computer Plus, 42 Stuart Highway, Stuart Park. N.T. 5790. 
Phone: (089) 81 4755 

Northern N.S.IV, 

M. Shaw. Business agent and distributor. 

7a/104a Moleswonh St. Lismore. 

Phnne: (0661 219 808 

11 ~ The Cd/oiirful Solution 

II ro Data Organization''' 

AUSTRALIA 



CenTech Australia is a division of World Tech Pry. Ltd. fincorporafet/ in Queensland) CenFecit Australia Store 3/45 Beestoa Street, 
New Farm, Qld. 4005. (07)3584283. TLX AA 42907 GREGCO. 







ike to spend a luxurious holiday on the world's most exciting 
tropical island absolutely free? 

Read on and you could enjoy a week for two in Hawaii valued at 
$3,500 compliments of Centech Colour Diskettes and ARC'S Buyer's 
Guides to Hardware and Software. 

Centech colour diskettes are 'The colourful solution to data 
organisation", tm 

They come in fourteen different colours so you can immediately 
locate the diskettes you need. 

Rx example, you can colour code accounts receivable in red, 
accounts payable in green, inventory in yellow and so on. Imagine 
the time you'll save. 

Centech Colour Diskettes are made in the USA to the highest 
technical standards. Each diskette is tested and certified to be 100% 
error free to 75% clipping level and free of manufacturing defects. Or 
we'll replace it free of charge. Refer to Centech's "Timeless Warranty". 

To win the Hawaiian holiday, simply complete the entry form in 
the 1987 Australian Personal Computer Hardware or Software 
Guides - available from newsagents everywhere. Or visit your 
local dealer and pick up an entry form. 

All entries received at Centech or their dealers by 5pm Friday 
September 4 will be included in the grand draw. 

EXTRA FREE OFFER! 

BUY CENTECH DISKETTES NOW 
AND GET FINANCIAL ABACUS FREE 

Buy a pack of 5.25 " DS/DD or DS/HD Centech colour diskettes by 
July 31 from any of the dealers listed here and we'll give you the valuable 
Financial Abacus software absolutely free. 

Financial Abacus is one of the most useful software tools for business 
large or small. Or aryone who deals with money. 

It runs on IBM PC, XT, AT* and 100% compatible with colour or 
monochrome monitor. 

Financial Abacus computes investment yields, loan payments and 
amortisations, calculates present/future value rates of return etc, adds 
subtracts and multiplies and a whole lot more. It also features on-line 
help, pop-up windows, 10 key or reverse logic and uses extensive on¬ 
line tutorial. 

Hurry for this special offer while stocks lasti 

* IBM PC, XT, AT are trademarks of IBM. 


TO FIND YOUR NEAREST CENTECH 
DEALER, CAU ONE OF THESE 
NUMBERS: 


OLD Data Disks & Accessories,97 Moggill Road, 
TahngeL Qld 4068. Ptt (07) 870 3306 
n,S,W, Contact Computer Supplies, 

27 Atchison Street, St. Leonards. NSW. 2065. 

Ph: (02) 439 8877 
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YOUR OLD 
PORTFOLIO 
MANAGER 


( 02 ) 957 6686 


Successful Portfolio management relies on two things; Professional advice, and timely trading. 

For Professional advice, you consult your stockbroker, but imagine the convenience of always 
having the complete details of your portfolio at your fingertips. 

The Stock Executive MK II gives you this information, on your own PC! 

The Stock Executive can handle up to 6 portfolios, each of 100 share names, setting targets and 
stop losses, as well as checking portfolio balances. 

Additionally, by linking in to the available Financial Information systems, the Stock Executive 
can give Automatic price updates on your share portfolios, at the touch of a button. 

Following established methods and principals, the Stock Executive MK II, will simply, efficiently 
and cost effectively help you turn your investments, into RETURNS. 

See how the Stock Executive can make your Portfolio management cheaper and more effective 
for only $298.00 rrp. For your nearest dealer — call us now on . . . 
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CB^M makes 
prepress 

The CP/M operating system has acquired a bad name for itseif and, 
despite being the ‘backbone’ of the successfui Amstrad machines, it is 
finding it hard to shake off its oid ‘unfriendiy’ tag. Mike James iooks at 
how the operating system has improved in the shape of CP/M Pius. 


CP/M is part of the micro pioneering 
folk memory — it was unfriendly, in¬ 
flexible and often didn’t work. It 
frustrated so many people and made 
so many enemies that the name CP/M 
is still a swear word in some circles. 
What they don’t seem to know is that 
things changed with CP/M version 3, 
or CP/M Plus — a mature version of 
CP/M, just right for small systems. The 
reason that they don’t seem to know is 
that CP/M Pius appeared just as 
everyone was changing to IBM PCs 
and MS-DOS! 

But now, rising from the grave cour¬ 
tesy of the Amstrad CPC and PCW 
range, CP/M Plus has a new genera¬ 
tion of users who can’t understand why 
the old timers spit at every mention of 
CP/MI Some of the bad comments that 
the PCW, for example, has attracted 
have been due to the stigma of having 
CP/M as an operating system. In fact I 
know of one ex-PCW owner who 


changed to a PC solely on the advice 
that MS-DOS was a better operating 
system than the ‘primitive’ CP/M! If you 
are still handing out such advice, are a 
little ashamed of liking CP/M or just un¬ 
aware of what CP/M Plus can do, then 
read on. 

A short history 

CP/M (Control Program for 
Microprocessors) was the first common¬ 
ly used Disk Operating System (DOS) 
for the 8080 and Z80 range of 
machines ~ which in those early days 
was practically all there was apart from 
a few eccentrics like the Apple II and 
the Pet. Version 1 of CP/M was in¬ 
credibly primitive by today’s standards 
and it was quite difficult, some say im¬ 
possible, to write any decent commer¬ 
cial software to run under it. 

Version 2.2 was the first to be of any 
real use to anyone. From the program¬ 


mer’s point of view it was a lot better — 
you could have larger files and it sup¬ 
ported random access. From the user’s 
point of view it was still a frightening 
piece of software. The worst thing 
about it was the quality of its error mes¬ 
sages, and many will remember the in¬ 
famous “BDOS ERR ON A: BAD SEC¬ 
TOR” message which could mean any¬ 
thing from a total disk crash to just for¬ 
getting to close the disk drive door! 

So many people felt that CP/M 2 
wasn’t good enough that they 
produced their own improvements and 
upgrades and many of these ideas 
were incorporated in CP/M 3, or CP/M 
Plus as it is usually known. CP/M Plus 
is a considerable revision and almost 
deserves a completely new name to 
distance it from the bad press of both 
the earlier versions. 

Although there are plenty of machines 
still using CP/M 2 (and very few using 
version 1) the most successful CP/M- 


Banking on memory 

There are two ways of using CP/M Pius — banked and 
non-banked memory. Memory banking is a standard way of 
getting around the 64k memory limit imposed by all the 
common 8-bit processors. 

Essentially all that happens is that there are a number of 
alternative 64k banks or blocks of memory but the machine 
can only access one of them at a time. Changing from one 
bank to another is called ‘bank switching’ and this is usual¬ 
ly where all the difficulties and complications arise. You ob¬ 
viously cannot treat a set of memory banks as if they were 
a single large area of memory because only one is acces¬ 
sible at any given time. To allow communication between 
different banks it is usual for one area of memory to be 
shared: that is, when you change your banks one ‘non- 
banked’ area of memory stays put. 


Some applications programs tried to take advantage of 
banked memory but the number of different hardware 
schemes used by different manufacturers and any lack of 
standards severely hampered such developments. CP/M 
Plus has managed to provide a way around this problem 
by providing a standard interface to all the non-standard 
hardware. A banked version of Pius can be seen in Fig 1 
and you can see immediately that the main payoff is that 
the TPA can be as large as 60k. You can have as many as 
16 banks but a minimum banked system only needs bank 
0 for operating system and bank 1 for application 
programs. The best-known examples of banked systems 
are the Amstrad CPC6128 which has two banks, the PCW 
8256 which has four and the PCW 8512 which has eight. 
Although in theory banks two, three, and so on could be 
used by application programs their most common use is to 
provide a RAM disk. 
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hig 1 Memory map of banked CP/M Plus system 


based machines on sale today that 
is the Amstrad CPC and PCW range - 
use CP/M Plus. If you are in the posi¬ 
tion of using a machine with CP/M 2 
and want to upgrade to Pius, then you 
will have to get in touch with your 
machine’s manufacturer to see if he 
has a suitable version. 

A first impression 

When you sit down in front of Plus it 
looks exactly like any other version of 
CP/M — with the familiar A> prompt 
waiting for you to type a command. 
The first hint that anything is different 
is the increased speed of disk opera¬ 
tions. CP/M used to be known as a 
snail among operating systems but 
Plus has improved performance be¬ 
tween 2-10 times by using some very 
sophisticated techniques. Another 
change that affects disk files, but few 
users, is that a single file can now be 
as large as 32Mbytes as opposed to 
an 8Mbyte limit under CP/M! 

A more practical change concerns 
‘disk logging’. This is CP/M's jargon 
for what happens when you change 
disks. Version 2 could get into a 
mess if you changed disks without tell¬ 
ing it to re-log the drive (by pressing 
CTRL-C, also called a ‘warm boot’). 


The biggest danger was losing your 
work because CP/M marked a drive 
as R/0 (Read/Oniy) in an attempt to 
defend the innocent disk that you had 
failed to log on. Plus has improved 
this situation by logging a disk each 
time its directory is read. You can 
still screw up the system by changing 
a disk while a file is in use but then 
most operating systems find this a dif¬ 
ficult situation! 

Passwords and time and 
date stamping 

The whole area of file-handling has 
been improved by the provision of 
password protection and time and date 
stamping. Password protection is only 
available in the banked version of 
CP/M Plus, but this includes a great 
many cases. You can set a password 
for any file and also specify for what 
operations that password has to be 
supplied. 

For example: 

SET[PROTECT=ON] 
turn password protection on 
SET MYFILE [PROTECT=READ] 
specify that a password is required to 
read the MYFILE 
SET MYFILE 
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[PASSWORD=ELIFYM] 
set the password to ELiFYM 
and from this point on each time you 
want to read MYFILE you will have to 
include its password as in 
TYPEMYFILE;ELIFYM 
You can password protect a file at 
three levels; reading, writing and delet¬ 
ing. You can also password protect an 
entire disk and set a default password 
so that you don’t have to keep on 
typing it after every file name. If you for¬ 
get the password to the entire disk, 
then you will have a lot of trouble get¬ 
ting access to your files — so don't do 
it! 

Date and time stamping allow you to 
keep track of which version of a file 
you are looking at. You can enable 
date and time stamping for when the 
file is updated — that is actually 
changed and either for when it is ac¬ 
cessed or created. 

For example, following 

SET[CREATE=::ON] 

SET[UPDATE=ON] 

all files will be saved along with their 
time and date of creation and last up¬ 
date. Before you can start time and 
date stamping you have to initialise the 
directory using INITDIR, but Amstrad 
users be warned that this command 
makes a disk unusable with Locoscript 
or AMSDOS. You can see the time 
and date information on each file using 
the extended form of the DIR command 
DIR [FULL] 

To make date and time stamping pos¬ 
sible CP/M Plus has to admit that a 
modern system might just have a built- 
in hardware clock. CP/M 2 ignored this 
possibility and left it to individual 
machine manufacturers to solve the 
problem of integrating unnecessary ex¬ 
tras such as clocks! CP/M Plus, on the 
other hand, makes it easy to include a 
full date and time clock and it provides 
an extra command DATE to allow the 
user to set and examine the current 
setting. 

To complete the file protection and 
general file utilities CP/M Plus supports 
the original CP/M file attributes of RO 
(Read Only), SYS (SYStem), DIR 
(DIRectory) and R/W (Read/Write) and 
extends it to include an archive and 
four user-defined attributes. The old at¬ 
tributes are handled better in that new 
easy-to-use commands are provided to 
make use of them. For example, SET 
MYFILE[RO] makes MYFILE Read- 
Only and DIRSYS display any systems 
files that are on disk. 

Another useful change is that system 
files in user area 0 can be executed 
from any user area. This clearly saves 
having to make a copy of a program 















































print techndiogy has an 
affordable price. 



The new Epson GQ3500 laser 
printer is here. 

Epson Laser technology 
delivers an unbeatable blend of 
speed; quietness and incredible 
letter perfect quality. 

To these virtues, the fully 
compatible Epson GQ3500 
adds the legendary 
reliability that made Epson 
the world's number one 
name in printers. And the 
backing of both a twelve 


month warranty and national service facilities. 

However, all these pluses are likely to be 
overshadowed by the Epson GQ3500's amazingly low 
price, A price that's sure to result in laser printers being 
found in a lot more offices. 

To make yours one of them, telephone Epson today. 
Sydney (02) 4360333; 

Melbourne (03) 5436455; In computers and 
Brisbane printers your number one choice. 

(07) 8325400; m ■ 

Adelaide L I 

(08)3328501 or Jl\l 

Perth (09) 3251744. ^ 
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for each user. The archive attribute is 
set whenever a file is created or 
changed. You can use the PIP com¬ 
mand to copy only files with the ar¬ 
chive attribute set and as they are 
copied PIP resets the attribute. You 
should be able to see that this gives 
you an ideal way of keeping your files 
backed up without copying unneces¬ 
sary files. 

Devices 

I/O redirection is usually something 
that only advanced operating systems 
offer but CP/M Pius has it. in fact 
Pius’s ability to control I/O devices in 
general is rather good once you have 
managed to untangle the idea of logi¬ 
cal and physical devices. A physical 
device is a real piece of hardware that 
is connected to your machine. A logical 
device, on the other hand, is a descrip¬ 
tion of the purpose that a physical 
device can be put to. For example, 
CONIN is a logical device that is used 
for system input. This is normally as¬ 
signed to the physical device that cor¬ 
responds to the keyboard but you can 
assign it to another physical device if 
you want to. There are five logical 
devices in every CP/M Plus system — 
CONIN: the console input 
CONOUT: the console output 
AUXIN: an auxiliary input 
AUXOUT: an auxiliary output 
and 

LST: the printer output 
The physical devices that are avail¬ 
able vary from system to system. To 
find out what they are in any given 
case all you have to do is type 
DEVICE [NAMES]. If you just type 
DEVICE you will see a list of their cur¬ 
rent applications. You can change any 
of these assignments using 
DEVICE logical device=physical 
device 

For example, on Amstrad machines 
the serial port is physical device SIO, 
so to send all future printer output to 
the serial port you would type: 

DEVICE LST:=SIO 

As an extension of this idea of using 
different I/O devices you can also 
replace the input normally provided by 
the keyboard by a disk file and then 
send the output that normally goes to 
the screen or printer to a disk file. Fol¬ 
lowing the command 
GET CONSOLE INPUT FROM FILE 
AUTO 

the contents of tile AUTO would be 
read in and treated as if It had been 
typed at the keyboard. This sort of 
thing has an obvious use in running 
your machine automatically — but 


CP/M Plus commands 

DATE 

Sets or displays date and 
time 

DIR 

Directory listing but now 
with many extra options 

DIRSYS 

Directory of system files 
only 

DEVICE 

Assigns logical to physi¬ 
cal devices and sets 
device characteristics 

ERASE 

Now includes a CON¬ 


FIRM option that will 
prompt tor verification 
before deleting a file 

GET 

Gets console input from a 
file 

HELP 

Displays information on 
CP/M Plus commands 

INITDIR 

initialises a directory tor 
date and time stamping 

PUT 

Puts printer or console 
output to a disk file 

SET 

Sets file operations includ¬ 
ing disk labels, file at¬ 
tributes, type of time and 
date stamping and 
password protection 

SETDEF 

Sets system options in¬ 
cluding drive and tile 
search order 

SHOW 

Displays disk and drive in¬ 
formation 

TYPE 

Lists a file and pauses 
after each page 

There are also a number of advanced 
commands that form an assembly lan¬ 
guage development system: 

LIB 

Library manager 

LINK 

Linker for modules 
produced by RMAC 

MAC 

Macro assembler 

RMAC 

Relocatable macro as¬ 
sembler 

SID 

Symbolic debugger 

XREF 

Cross referencer 


more of this idea later. Following the 
command 

PUT CONSOLE OUTPUT TO FILE 

LOG 

all of the output that would appear on 
the screen is stored in the file LOG. A 
similar command can be used to 
redirect printer output. This is obviously 
useful for capturing the output of 
programs for further processing by, 
say, a word processor. 

The subject of automatic running of 
your machine using the GET command 
was briefly mentioned above but there 
is a much more sophisticated method 
based on the use of the SUBMIT com¬ 
mand. If you type SUBMIT filename, 
then the tile that you have specified 
(with the default extension .SUB) will 


BDOS calls 

41 

Test and write record (for 
MP/M compatibility) 

42 

Lock record (tor MP/M 
compatibility) 

43 

Unlock record (tor MP/M 
compatibility) 

44 

Set multi-sector count 

45 

Set BDOS error-handling 
mode 

46 

Get free disk space 

47 

Chain to program 

48 

Flush butters 

49 

Get/Set system control 
block 

50 

Direct BIOS call 

59 

Load overlay 

60 

Call RSX 

98 

Free temporarily allocated 
blocks 

99 

Truncate file 

100 

Set directory label 

101 

Return directory label 

102 

Read date and time 
stamps and password 
mode 

103 

Write XFCB 

104 

Set date and time 

105 

Get date and time 

106 

Set default password 

107 

Return serial number 

108 

Get/Set program return 


(error) code 

109 

Get/Set console mode 

110 

Get/Set output delimiter 

111 

Print block (character 


string) 

112 

List block (character 


string) 

152 

Parse filename 


be read by CP/M Plus as a set of com¬ 
mands typed at the keyboard. So far 
this is nothing new on GET and CP/M 
2 for that matter. But CP/M Pius will 
also accept the name of .SUB as an in¬ 
struction to use the SUBMIT command 
to run it. For example, you can type 
SUBMIT DOJOB or just DOJOB and, 
as long as there is a file called 
DOJOB.SUB on the disk, both will 
work. This means that you can almost 
create new commands. You can also 
alter the order in which CP/M Pius 
looks for such commands. Normally if 
you type BASIC, CP/M Plus will go 
and look first for a file called 
BASIC.COM and load and run it, but if 
you type SETDEF [ORDER= 
(SUB,COM)] it will look for the file 
BASIC.SUB first. This means that you 
can replace existing commands with 
more suitable submit files. The SET¬ 
DEF command can also be used to 
define which disk drives will be sear- 
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It’s Time To Get 
Serious About 
Desktop Publishing 



/ (jnw V 


Five years ago, in a Toronto 
boardroom, a select group of 
typographers, printers and computer 
programmers gathered for a meeting. 

All were employees and consultants of 
one of North America’s leading forces in 
commercial, electronic and instant 
printing - a company that for 
20 years has been pioneering 
technological innovations in 
the printing industry. 


The mission was to design a desktop 
publishing program for the IBM PC-based 
marketplace. A program that would take the 
accumulated expertise of its creators and translate 
it into a serious personal computer productivity tool. A program that would 
combine power, control, versatility and simplicity. A program the user could 
grow comfortably into for years, not out of in months. 


They succeeded. It’s called 
THE OFFICE PUBLISHER... 
the next generation in desktop 
publishing. From August 19 
through August 21, a Stand 1706 
at Comdex in Sydney, THE 
OFFICE PUBLISHER will be 
on exhibition. Call us for a free 
invitation to Comdex or further 
information. 


\m At last, the confusion 
OjFFKX \ is over. Serious 
-Desktop Publishing 

is here. 


PANTEK CORPORATION 

PTY LTD{inc in Vic.) 

757-9 Riversdale Road, Camberwell, Vic. 3124 
Tel: (03) 836 9633 Fax: (03) 836 1682 
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BUY YOUR UPGRADES DIRECT AND SAVE 


51 / 4 ” DISKETTES 

Made in Australia 

SPECIAL 
2S2D 




Also: 

VERBATIM - 1,2 MB HIGH DENSITY- $4.38 
VERBATIM-3,5” DISKETTES 2S2D-$4.20 
MAXELL-3.5” DISKETTES 2S2D-$3.96 


40 MB ' 
TAPE BACKUP 

“MOUNTAIN” TAPE BACKUP UNIT 
SOFTWARE & INSTALLATION MANUALS 
INCLUDED 

TD4340- XTCOMPATABLE 
TD4440 - AT COMPATALE 


$740 

EACH 


NEC HARD DISK DRIVES 

20 MB-plus kit $852 
30 MB-plus kit $948 

SEAGATE SPECIAL 20 MB - plus kit ONLY $738 
PLUS MANY OTHERS! Phone for details 


Prep 








ADVANCE ADD ON CARDS - VIDEO COLLECTION 


I ■ III11 P ** 


Monochrome Hercules Comp & Printer Short 

$130 

Colour graphics/Monochrome & Printer Short 

$108 

Enhanced Colour Graphics 

$348 


GUARANTEED... Your Money Back on any product of not 100% Satisfied 


MULTI FUNCTION CARDS 


Multi function/Clock 


Printer Card/Parallel Port $48 
Printer Card/RS232 & Port $66 
Printer Card for PC/AT $120 


$138 

384K, ZERO K 




Peripherals 

EXPANDING COMPUTER POWER 


ADVANCE PERIPHERALS PTY LTD 

38 Burraga Avenue, Terrey Hills NSW 2084 
RO. Box 215, Gordon NSW 2072 


Prices Quoted Include Sales Tax 

Prices Are Subject To Change Without Notice 


TO ORDER PHONE 
(008) 25 1489 

IN SYDNEY CALL 

450 2177 
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ched for commands and in what order. 

Another auto-run feature of CP/M 
Plus is PROFILE.SUB. If this file is 
present on disk when CP/M Plus is 
f i rst started it will be read and 
obeyed as a standard submit file. 
Using this you can arrange for your 
machine to be set up just as you 
want before you begin using it. For 
example, if the PROFILE.SUB file con¬ 
tained the single line BASIC you 
would find yourself in Basic each 
time you started the system. 


Non-resident residents 

One of the best features of CP/M 2 
was its provision of resident or built-in 
commands such as DIR. A resident 
command is really just a program that 
is already loaded into memory ready to 
run, so it will come as no surprise to 
discover that non-resident commands 
are programs that are stored on disk 
and have to be loaded before they can 
be run! 

The advantage of resident commands 
is that they are faster but they are also 
more limited. CP/M Plus has kept the 
best of both worlds by introducing a 
set of commands which have the com¬ 
monly used options resident and the 
less common non-resident. 

This has enabled the original version 
2 commands to be extended without 
slowing everything down. For example, 
when you type DIR you are using a 
resident command and a directory ap¬ 
pears at once, but if you type DIR 
[FULL] CP/M Plus loads a non-resident 
command file DIR.COM and then 
proceeds to give you full details com¬ 
plete with file sizes, attributes and time 
and date stamps. All of the familiar 
CP/M 2 commands have either been 
extended in this way or completely 
replaced by more logical commands — 
see the table on the previous page. 
For example, the old STAT command 
has gone and its functions have been 
replaced by options in DIR and new 
commands SHOW and SETDEF. 
All-in-all the commands provided are 
more logical and more flexible. Per¬ 
haps the only exception to this is the in¬ 
famous PIP (Peripheral Interchange 
Program). Once you get to know PIP 
you’ll like it for its flexibility but until 
you know it you wonder why a simple 
COPY command couldn’t have been 
provided. 


Errors 

A disk error is never a very nice thing 
to have but at least CP/M Plus has 
managed to do away with the appalling 


error messages that frightened most 
users as soon as they appeared — or 
rather the Amstrad implementations 
have. Now you are gently warned 
something along the lines of “track 3, 
sector 5 data error — Retry, Ignore or 
Cancel”. To which you can answer ‘R’ 
if you think that the fault can be put 
right, ‘I’ if you think it doesn’t matter (it 
usually does) or ‘C’ if you want to give 
up. 

Unfortunately this nice error-handling 
isn’t part of CP/M Plus, it’s something 
that Amstrad has added. Other ver¬ 
sions of CP/M Plus have a much im¬ 
proved and larger set of error mes¬ 
sages than CP/M 2’s but you can still 
come across messages such as 
“CP/M Error on A: Disk I/O BDOS 
Function = 15 File=MYFILE” which is 
more informative but not really friendly! 


HELP commands 

You might be a little irritated by the 
way the Amstrad PCW or CPC use the 
unhelpful phrase: These options/com¬ 
mands are not described here.’ You 
can obtain more information by using 
the CP/M Plus utility HELP. 

Conclusion 

There are many more good features of 
CP/M Plus that I haven’t had the space 
to go into in this article but I hope that 
you are beginning to see that CP/M 
Plus isn’t the half-thoughtout operating 
system that CP/M 2 resembled. Al¬ 
though still not ideal it is a good operat¬ 
ing system for 8-bit machines and it 
makes excellent use of their cheap and 
cheerful technology. CP/M Plus is a 
response to many years of user 
criticism: it was late but not too late! 


MONITORS 

SPECIALIST 
SALES & SERVICE 

^ Taxan, Thomson, DTX, Etron 
* TTL & Composite 
CGA & EGA Computer Monitors 
12 Months Full Warranty 
Dealer Price Enquiries Welcome 
Retail tram $150 (incl. ST) 

I SIMON & MAY 
CONSULTING SERVICE 

117F1144 Pacific Hwy Nth Sydney 

P.O.BOX 218, RydeN.S.W. 2112 
Phone (02) 922 4192 


Help for 
C Programmers 


You can now create 
sophisticated applications 
FAST with our C compilers, 
database and screen libraries 
and tools. 

With dBX, the dBASE to 
C source code translator, you 
can run your dBASE programs 
on computers that do not 
support dBASE. Makes your 
programs run like lightning. 

STOP wasting time 
debugging your programs the 
hard way. one at a time. 

Use PC-LINT to find bugs, 
glitches and inconsistencies 
in your C programs. Saves 
hours of development time. 

Use the BEST Database 
and Report Generators avail¬ 
able. C-tree provides multi¬ 
user locking routines for Unix, 
Zenix, MPM and DOS 3.1, 
R-tree is a powerful multi-file, 
multi-line report generator. 
Includes source code. 

FULL RANGE of products 
available including Graphics, 

C interpreters, Make, Editors, 
Wendin, Under-C, Greenleaf, 
Faircom, Softfocus, Turbo C, 
Microport System V/AT Unix 
and more. 

Try our FREE 24 hour 
Bulletin Board (02) 5603607. 
Hundreds of C files and 
programs available for 
downloading. 

For your FREE C Pro¬ 
grammer's Catalogue, phone 
Rick Polito on (02) 233 3455 
or write to: 

90 ^ 

MICROMART ElK; 

56 Percival Road, Stanmore 2048 
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Atari PC 

Jack Tramiel is playing a strange game at Atari, launching a relatively 
mediocre PC — albeit with a built-in EGA — into a market-place already 
packed with leaders and next-best followers. Peter Jackson tries to define 

the method behind the madness. 
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Note the sparse layout of the Atari PC’s front panel: a single half-height 5i/4/n flop¬ 
py disk drive, and amber and green indicator lights 


Ever since the ‘Under New Manage¬ 
ment’ sign went up at Atari after the 
takeover by former Commodore 
supremo Jack Tramiel, the company 
has been full of surprises. The launch 
of the cheap and ever-multiplying ST 
range, the ability to keep going with 
video game consoles long after 
everyone else had given up, and the 
production of a very cheap laser printer 
have all caused jaws to drop. 

On the other hand, during Jack 
Trarniel’s days at Commodore those 
same jaws got enough exercise to last 
them a lifetime. Several new com¬ 
puters were launched at last year’s 
Hannover Fair, and almost never made 
it onto the real market where people 
buy real computers. But the Com¬ 
modore 64 and the Vic 20, honourable 
exceptions, did emerge from this 
morass of announcements as world- 
beaters. 

The launch of the Atari PC at Han¬ 
nover this year prompted memories of 
both the successes and failures of 
Jack Tramiel’s microcomputer history. 
The decision to step in so late with a 
PC-compatible was a daring move, 
since every major player in the IBM PC 
clone business (except Amstrad) is 
moaning about low profit margins and 
looking to get out of the ‘commodity’ 
PC market. But the Atari PC seems to 
offer no remarkably new technology 
and no real price breakthrough; just a 
low end clone-priced PC with a low 
end clone-style specification. 

What do Jack Tramiel and Atari think 
they’re up to? 

Hardware 

Atari is offering two configurations of 
its PC; the PC1, which is the subject of 
this review, and the PC2. The 
machines are basically the same ex¬ 
cept that the PC2 offers five expansion 
slots and a choice of either twin floppy 
disk drives or a single floppy and an in¬ 
terna! 20Mbyte hard disk drive. All 
other specifications, aside from the 
price, remain the same. 

From the specification sheet it would 
be tempting to describe the Atari PC1 
as a standard clone with the standard 
fittings. Tempting, but very misleading. 

For a start, it does not look like any 
other compatible on the market with 
the possible exception of the odd-look¬ 
ing Wyse PC. The system unit is small, 
light and low, and can easily be picked 
up in one hand. Perching it on top of a 
conventional Taiwanese PC clone for 
review was like putting a paperback 
book on top of an encyclopaedia, or 
perhaps a mouse on top of an 


elephant; they are both books or both 
mammals, and almost the same 
colour, but are very different in scale. 
The grey styling is in fact very like that 
of the new Mega STs, even down to 
the slanted front-panel indicators, and 
the PC is around the same size as the 
Mega ST system unit. 

The general impression is of lightness 
if not flimsiness, and it was noticeable 
that at the launch Atari did not put a 
monitor on top of the system unit in the 
traditional position, although the promo¬ 
tional leaflets did show such a set-up. 
The two long rows of ventilation louv¬ 
res on top of the box also hint that the 
monitor should really go on a separate 
stand. 

The front panel’s only features are a 
single half-height 5i/4in floppy disk 
drive and those amber and green in¬ 
dicator lights, but at the back there is 
an array of standard or almost stand¬ 
ard connectors. Looking at the back 
panel, and reading from left to right, 
there are a nine-pin male Atari mouse 
port, a 25-pin female Centronics printer 
interface, a 25-pin male RS232C con¬ 
nector, a standard DIN socket for the 
keyboard, and a more complex DIN 
socket to take an external floppy drive. 
Both 5i/4in and 3.5in external drives 
will be available from Atari to fit this 
socket, since it is the same as that on 
the ST range. 


The parallel and serial ports follow 
the IBM PC standard, using full-scale 
D-type connectors for both rather than 
switching to a nine-pin D-type for the 
RS232C socket. This shows once 
again the advantage of putting these 
features on the motherboard rather 
than on expansion boards, since it is 
much easier to put large connectors 
horizontally along the edge of a big cir¬ 
cuit board than vertically on boards 
with a maximum height of 10cms. 

Opening the case reveals that the 
motherboard really is a big one, filling 
the bottom of the entire system unit. 
But that should not imply that the 
board is a complex design crammed 
full of chips and printed circuit tracks — 
it is far from that. The board is a spa¬ 
cious and simple-looking design that — 
apart from the size of the chips and 
the arrival of a few big, square chip car¬ 
riers — resembles nothing so much as 
the original Apple II circuit board. 

A second, smaller board, piggy-back¬ 
ed over the main one at the rear of the 
case, holds the power supply unit. 

What I found disturbing was the fact 
that the power supply board on the 
review machine was completely un¬ 
shielded and unprotected. Wires from 
the mains socket just went straight into 
the power board, and a warning label 
wrapped round one of the big 
capacitors said that caution was neces- 
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sary because the heatsink — a big 
piece of aluminium used to cool the 
power transistor bolted to it — was 
electrically alive. 

From this if from nothing else, it is ob¬ 
vious that the Atari PC, like the Apple 
Macintosh Plus, is not meant to be 
opened up by users for any reason. 
And if this is accepted, then the bare 
supply is acceptable just as it is in the 
Macintosh. But it certainly looks odd 
after the big silver boxes round the 
power supply in every other PC-com¬ 
patible. 

Extra evidence of Atari’s desire to 
keep users out of the case is provided 
by the general layout of the mother¬ 
board and its built-in peripherals. There 
are no expansion slots included in the 
PC1 at all, meaning that what you get 
is what Atari gives you. There is no 
way of installing a second floppy disk 
drive inside the case, although the 
cable soldered to the disk controller cir¬ 
cuitry on the motherboard has a 
second socket for an external second 
drive. If after buying a PC1, you find 
you need two disk drives or a hard 
disk, and you realise that you should 
have bought the PC2 = don’t despair 
— a second external 5iy4in disk drive 
(3.Sin at a later date), or a 20Mbyte 
hard disk may be added as options. 

There are two enhancements to the 
basic machine that could, in theory, be 
fitted by users. First, the standard 512k 
RAM soldered onto the motherboard 
can be expanded to the maximum 
640k by plugging four extra 256kbit 
RAM chips into the sockets provided. 
And second, an 8087 maths coproces¬ 
sor can be added to back up the Atari 
PC’s 8088-2 dual-speed processor, 
which runs at a selectable 4.77MFIz or 
8MHz. 

However, adding a 8087 is a non¬ 
trivial task. The 8088-2 and the 8087 
socket are actually positioned directly 
under the piggy-back power supply 
board, and this board and some of its 
connections need to be removed com¬ 
pletely to gain access to them. Also, of 
course, the more expensive 8MHz ver¬ 
sion of the 8087 must be used to 
match the higher of the 8088-2’s two 
speeds. 

The two other major features on the 
motherboard are two custom chips: one 
to handle the graphics; and the other to 
replace the collection of logic building- 
block chips that clutter up most com¬ 
puter boards. On the review system, 
clearly labelled Sample, the big custom 
logic chip was held in its fiat, leadless 
chip carrier by two pieces of black sticky 
tape: while the video graphics chip had 
its innumerable pins soldered directly to 


the motherboard in a manner that 
looked far from secure or accurate. 

Still, the Atari PC’s graphics functions 
are one of its big plus points over other 
clones. Under software control, the 
Atari PC can emulate the IBM 
monochrome display adaptor (MDA), 
colour graphics adaptor (CGA) and en¬ 
hanced graphics adaptor (EGA) stand¬ 
ards, as well as the Hercules 
monochrome graphics standard. An 
extra 256k of video RAM is provided 
on the motherboard to let the video 
controller provide the maximum 16- 
colour 640x350 display provided by the 
EGA standard. 

Overall, the design and finish of the 
sample motherboard are adequate 
without being impressive, and it is to 
be hoped that the production versions 
are cleaned up a little for final con¬ 
sumption. But once the sealed ‘black 
box’ approach chosen for the machine 
is accepted there is nothing to cavil at 
in the fixed nature of the system, 
where every cable and most of the 
memory chips are soldered to the 
motherboard and there is no internal 
expansion at all. if it works, fine; if it 
doesn’t, don’t try to fix it by fiddling 
with its innards. 

With this kind of all-in-one system, 
•the most cost-effective maintenance 
will be to give the customer a replace¬ 
ment unit straight away. 

It is typical of the clone business that 
the keyboard and monitor supplied with 
the review machine may not be the 
ones that Atari actually ships with the 
machine. The monitor was an EGA- 
compatible colour unit built by Gold 
Star in Korea; while the keyboard, al¬ 
though it had no ‘made in’ label, was 
undoubtedly one of the cheapest of the 
cheap Taiwanese clone keyboards. 

It is too easy for keyboards to be¬ 
come something of an obsession 
among those who bang them for 
several hours a day, but the keyboard 
supplied with the Atari PC was undoub¬ 
tedly one of the worst around. This 
was not for the usual layout reasons, 
even though it was based on the old 
PC keyboard rather than the newer AT- 
style or newest Enhanced-style key¬ 
boards from IBM. No, the problem was 
its flimsiness and the feel of the keys. 
There was no metal plate in the base 
to hold the thing down in use, and the 
light plastic used in the construction 
meant that the keyboard was very ‘skid- 
dy’ during intensive typing on a shiny 
wooden desk. 

The actual keys, too, were very 
lightweight with almost no travel (verti¬ 
cal movement) at all. Hitting a key on 
this board is like hitting a wobbly plas¬ 


tic solid, with almost no movement of 
the key before contact is made and no 
tactile or audible feedback to confirm 
that contact has indeed been made cor¬ 
rectly. It feels a bit like typing on one 
of those old membrane keyboards like 
the Atari 400, and is far from recom¬ 
mended. 

However, the keyboard shown in the 
Atari PC promotion shots is different, 
with the big AT-style Enter and Left- 
Shift keys, and a better unit may yet 
be shipped as standard. Other PC-com¬ 
patible keyboards can also be used if 
the Atari board really does turn out to 
be as awful as this. 

The monitor was a different story en¬ 
tirely. Gold Star is one of those Korean 
manufacturing conglomerates that few 
people have heard of, but which turn 
out to have turnovers in the billions. 
And the review EGA monitor was an 
excellent example of the genre, com¬ 
paring well with the highly rated NEC 
Multisync at the review site. Front 
panel controls determined brightness 
and contrast, and a switch was 
provided to convert any display on the 
screen into an ‘amber’ monochrome 
display for those who prefer sodium- 
lamp orange to high resolution full 
colour. 

The only reservation about the 
monitor was that sensitive alterations 
to the brightness and contrast levels 
made a big difference to the screen dis¬ 
play. For example, with the new Silk 
spreadsheet from Daybreak Tech¬ 
nologies, it looked as though the Atari 
PC had compatibility problems: there 
was a dark grey border around the 
screen display area when Silk was run¬ 
ning, and not there when it wasn’t, it 
turned out that a slight adjustment of 
brightness and contrast put the ‘incom¬ 
patibility’ right. 

The Gold Star monitor was a 110V 
unit which needed its own power trans¬ 
former to work with the Atari PC. But 
unlike most other clones, the Atari 
does not have an auxiliary power out¬ 
put on the back panel to drive a 
monochrome monitor. 

The third of the Atari PC’s 
peripherals, the mouse, was not sup¬ 
plied with the review machine but is in 
fact identical to the two button ST 
mouse. It would operate with GEM in 
the same way as the ST mouse too, if 
GEM could be satisfactorily run on the 
Atari PC. More on that subject later. 

As with all these all-in-one systems, 
setting up the Atari PC is a simple mat¬ 
ter for anyone — even someone who 
has never installed anything more com¬ 
plex than a video recorder. The power 
cable can only go in one socket; the 
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MULTISOURCE AUSTRALIA PTY LIMITED 


Unit 3, 6 Gladstone Road, Castle Hill, NSW, 2 154. Phone: (02) 899 1899, (02)654 902 1 



Standard Features: 

■ 6/8/IOMHz crystal oscillator selectable 80286 CPU 

■ AMI BIOS with built in SET-UP utility 

■ 512K RAM standard expandable to 1 MB, 32K ROM 

■ Runs Novell, Autocad, Xenix 

■ 1.2MB high density drive 

■ 200 pages documentation 

■ WD HD/FL controller 

■ 195 Watt power supply 

■ Serviced in Australia 1 year warranty 

■ Over 30,000 units installed WORLDWIDE 


ULTISOURCE 

System 1800 AT 

Model O 8MHz 1 wait state $1963 
Model A10MHz 1 wait state $2130 


ADD 

Mono System 
EGA Multisync 

$380 

System 

$1380 

HARDDISK 

20MB 

$620 

42MB 

$1029 

44MB F/H 

$1570 

71MB F/H 

$2030 

72MB Toshiba 

$2466 


System 

1800 

AT 


GRAPHICS BOARDS 



Evergraphic 

* Printer port 

* 132 columns text color or mono 

* FCC Class “B" approved 


* Mono display Hercules 
compatible 

* One year limited warranty 



MULTIFUNCTION CARDS 


$342 


Multifunction for EMS XT/AT 

* Serial port 

* Parallel port 

* O'IMbmemory 


* Clock/calendar 

* FCC class‘B’approved 

* Game port and software 



Micro Enhancer Auto 
Switch 

* Compatible with IBM EGA 

* Supports 640x350 graphics in 
16/64 colors 



Everex Edge 

* Display 320x200 graphics in 16 
colors 

• Runs HGA 720x348 
monochrome graphics 



Micro Enhancer Deluxe 

* Parallel port 

* TTL port 

* Software switchable 

* 640x300CGA 


* Half card fits in a short slot 

* Emulates Hercules and CGA 
modes 

* Auto switch 

* Runs Lotus 1-2-3/ 

Symphony in 132 columns 

* Paralell port and light pen 
connector 


* 800 X 350 132 columns mono 

* 720x348 EGA 



Magic I/O 

* I/O plus clock/calendar 

* For XT/AT and compatibles 


Magic Card 16 

* Up to2MBof extended memory 
for AT 

* Flexible memory addressing 


' Serial ports COM1-COM4 

* Parallel ports LPT1-LPT3 

* Software included 


* Configurable parallel and serial 
ports 



Excelerator 

* 802868MHz processor replaces 
8088 on PC/XT 

* 33% fasterthan standard IBM 
AT 


Add up to 640K of cache RAM 
memory 

Socket for 80287 math 
coprocessor 


Other Extended, Expanded Memory Cards Available 


Others 


HD/Floppy Controller for XT/AT 

Fr$190 

Monitor: TTL Mono 

$228 

NEC Multisync 

$1280 

Everex Ram 3000 

$302 

Everex EMS 2000 - 

$302 

For Products not listed please call 


Availability maybe limited at price advertised. Prices apply to stocks 

held as at July31,1987. 



CheaperSafeThan Sorry —Tape B/U Fr$1281 


Some super features of Everex streaming tape subsystem 

• SpeecJ SMB per minute 

• No tape formatting required before each backup 

• Mirrorimage/file by file —non-Dos partition backup 

• Automatic scheduler — unattended backup 

• Backup across NETWORKS 



EVER for Excellence 


AMERICAN QUALITY DESIGN, ENGINEERING AND MANUFACTURING 


ARC August 1987 Page 121 























BENCHTEST 


monitor video cable will not fit in the 
similar mouse socket since the pins 
face in different directions; an IBM- 
standard serial cable will not fit into the 


similar printer port for the same 
reason; and the keyboard DIN connec¬ 
tor will not fit the external drive DIN 
socket. 


At first the monitor was placed on top 
of the system unit in the traditional 
way, but the display on the screen 
wavered and shook unacceptably 
thanks to interference from the com¬ 
puter electronics. It was surprising to 
find that the floppy disk drive motor is 
shielded to prevent interference by two 
thicknesses of tough aluminium sheet 
that surround the entire drive, while the 
power supply and fan motor a big¬ 
ger source of electromagnetic radiation 
than the disk drive — were not 
shielded at all. Perhaps this too will be 
fixed in production versions, but 
prospective customers who want to put 
a monitor on top of the Atari PC would 
do well to try it out at the dealer before 
buying. 

After relocation to a separate monitor 
stand things improved, although the dis¬ 
play was still affected by tiny amounts 
of quiver and ‘snow’ for the initial test 
period. This disappeared after a limited 
period of use as the PC warmed up. 
Turning on the single power switch 
sends the machine into its power-on 
self-test, including RAM check, which 
was followed on the review machine by 
a message announcing that the BIOS 
— the low-level software routines that 
make a PC clone really compatible — 
had been supplied by Award Software, 
with a caveat that the ROMs were not 
final and must not be sold at any price. 
Award is one of the big names in PC- 
compatible BIOS supply, rivalling 
market leader Phoenix in the number 
and quality of the OEMs it has at¬ 
tracted. An Award BIOS, like a 
Phoenix BIOS, is the next best thing to 
an IBM-approved guarantee of legal 
PC compatibility. 

Then the system attempts to boot 
from its single floppy drive, and com¬ 
plains if it doesn’t get a disk with a sys¬ 
tem on it. Eventually, after the usual 
date and time prompts, the familiar MS- 
DOS A> prompt appears. 

However, it is possible to have fun 
even at this stage. Using the graphics 
mode-switching programs supplied, it 
is possible to see how the A> looks in 
the different modes. There is the 
familiar chunky version brought about 
by the character set used in the IBM 
monochrome graphics adaptor. There 
is the stretched-out one, on which the 
horizontal lines are obvious, of the 
CGA board. And there is the neat, 
small and sharp one produced by the 
EGA display that is the Atari’s default 
mode. 

Under all the tests tried, the 
machine’s graphics emulations stood 
up well. For example, one test was a 
set of routines that exercised every 


The array of back~pane! connectors includes a complex DIN socket for an external 
floppy drive; this also appears on the ST range 


The simple and spacious design of the Atari PC’s motherboard ‘resembles nothing 
so much as the original Apple II circuit board’ 
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The World’s first communications 
board for IBM’s new PS/2 computers. 

IBM’s new Personal System/2 computers have already set new standards in personal 
computing. Now IDEAssociates has developed the first board to this new standard. 

Because of IDEA’S leadership in surface-mount technology (SMT) we have a world 
first in boards to connect your PS/2 Model to IBM’s range of Systems 34/36/38. 

IDEAssociates has leading products in fast intelligent tape systems for PCs; removable 
harfi disk systems; fully encrypted disks; 16MB add-in RAM cards; communications, net¬ 
work. ng and gateway solutions. Soon our whole range will have microchannel 
equivalents. 

Stocks of these cards are limited, so caU your dealer or us on (008) 25 1247 or 
(02) 387 6975 to try a card on a 10-day money-back basis (limit one per company). 

You can call IDEAssociates now... or wait till next year. 



Distributed in Australia by High Technology Communications Pty. Ltd. 


IBM Personal System 2 and MicroChannel are trademarks of International Business Machines. 
IDEAssociates MicroChannel products are made under IBM homologation number 6060. 


FARWAGI 7420/c 


DEMONSTRATION AND SEMINARS: We will be running briefings on the PS/2 System 36/38 connectivity, 
on July 30th, August 4th and 6th between 5 and 6pm. Phone Seamorn on 387 5222 for your reservation. 
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PC PACKAGE 

Package.RRP. Price 

Top Brand PC-512K . $1 ,495.... $895 

Integrated Software.$395. $195 

TTL Monitor..$395. $195 

Full System Only.$1,295 

Early Bird Bonus * * FREE Nashua Disks 


Desktop Publishing 
AMIGA 2000 + PACKAGE 

• Amiga 2000 enhanced 

• 1Mb Ram exp. to 9Mb 

• IBMc Bridgecard 

• 512KXTwithCGA 

• 2 X 880K Drives 

• 1 X 360K Drive 

• 44Mb Hard Drive 

• NEC Multisync Monitor 

• Desktop Software for both 

• Laser Printer & Drivers 

Complete System ONLY.$9,990 

Also PC & Amiga 1000 packages for $6,900 
(including Laser and Software) 

Scanners with OCR’s (Optical Character 
Readers) also available 
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OTHER PARTY BARGAINS 
DISKS 

Top 5.25".....NASHUA Only $35 

Buy 2 Boxes and 
get a lockable 
FREE 100 DISK BOX 
worth $35 

NASHUA 5.25".Normally$79 

Sales Price - 

1 Box ..$69 ea. 

2 Boxes. $59 ea. 

3 Boxes. $49 ea. 

PRINTERS 

* C64 Daisy Wheel. ..$299 

* StarNL-10 PC.$629 

* Citizen 120D.$499 

* Epson LQ-24pin..$990 

* Olivetti Colour.$649 

Early Bird Bonus 

FREE printer stand worth $49 with every printer 



AMIGA SOFTWARE SPECIALS 

Deluxe Paint 11.$229 

The ultimate paint program all possible features 

Superbase.$279 

If you can work a VCR then you can use this 
powerful database - with pictures 

Scribble.$219 

Undoubtedly the best word processor currently 
available with merge & dictionary 

Logistix.$389 

From the IBM version. Full spreadsheet with 
database graphics & time management 

Diga.$219 

Incredible communications tool lets you send and 
receive file while you "chat" 

Games.10% discount 

Off ALL Amiga games during August. Also special 
prices all hardware - CALL 

OTHER AMIGA SPECIALS 

RRP Special 

1010 External Drive . . $ 499 $399 

512k Memory Expand .. $ 599 $470 

IMeg Memory Expand . $ 799 $590 

2Meg Memory Expand . $1200 $990 

WHY BUY? — RENT FROM ONLY $5 

★ Digitiser — With Camera 

★ OKI 20 — High Quality colour 

★ Memory Expansion 

★ Printers — Col. & 24 Pin 

★ Sound Samplers & Modems 

I AMIGA CATALOGUE - NOW AVAILABLE! 





Buy this month and get — 


★ FREE Metro Delivery 

■ ★ FREE Installation 

★ FREE Bottle of Champagne 
with all purchases over $100! 

COMPUTERSCOPE 


NORTH SYDNEY 
Shop Floor 
Tower Square 
155 Miller Street 


BLACKTOWN 
Shop 9 

2 Patrick Street 
Cnr Kildare Street 


957.4690 831.1718 
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one of the EGA’s 16 modes, and only 
one mode — an obscure combination 
of monochrome text on a colour 
monitor — did not work as it should. 
Application programs could be set up 
to drive an EGA, CGA or MDA 
monitor, and as long as the ap¬ 
propriate Atari driver was run first, 
everything worked as advertised. 

The most convenient way of handling 
this mode switching is to build a short 
batch file for each application, includ¬ 
ing the right driver program at the start 
to make sure that the display is set to 
the right mode before the application it¬ 
self loads. 

System software 

It would be misleading to say that the 
review model of the Atari PC was over¬ 
burdened with bundled software. The 
only software available was a 
demonstration disk used at the Han¬ 
nover Fair, and that was mainly in¬ 
tended to show off the different types 
of colourful high-resolution graphics 
possible on the machine. After booting 
the machine with a spare copy of PC- 
DOS 3.1 — the official IBM release, 
not MS-DOS — and removing the 
AUTOEXEC.BAT file that ran the demo 
at start-up, it transpired that the disk 
was running under MS-DOS 3.2. 

The provision of an external 3.Sin flop¬ 
py drive for the Atari PC dictates that 
choice, since 3.2 was the first MS-DOS 
version to support that size of disk. 

As mentioned briefly above, the only 
items of system software interest were 
the programs that dynamically switch 
the machine between its various 
graphics and text modes. Usefully 
named after the modes they control, 
EGA.COM, MDA.COM, CGA.COM and 
EGAM.COM were provided to switch 
between full EGA emulation, 
monochrome text and graphics, crude 
colour graphics, or EGA monochrome 
for high-resolution text on monochrome 
screens. 

Without having the official release of 
Atari’s MS-DOS version, it is hard to 
say what else it will contain apart 
from the mode-switching software. 
And as before, it is hard to say any¬ 
thing about MS-DOS version 3.2 that 
has not been said here many times 
before. MS-DOS 3.2 is MS-DOS, and 
if you know MS-DOS then you will 
have no problems operating most 
functions of the Atari PC. 

Applications software 

The applications packages tried on the 
Atari PC included Word Perfect version 


4.1; Microsoft Word 3.1; Lotus 1-2-3 
Release 2; Silk spreadsheet from 
Daybreak: Borland’s Reflex 1.1; 

Rosesoft’s Prokey macro generator; 
Turbo Pascal 3.01; Microsoft C version 
3.0; the ThinkTank outliner from Living 
Videotext; and even Digital Research’s 
Concurrent DOS operating system. 

Ail of these packages worked fine. 
No, more than that; all these packages 
worked perfectly on the Atari PC in its 
various graphics modes. No mys¬ 
terious crashes, no odd messages, 
and no unusual colours or features. If 
there were an overall compatibility 
rating, the Atari PC would score highly. 
And at its 8MHz clock speed, the per¬ 


formance was the expected factor of 
1.6 better than the original IBM PC. 

The only disappointments came with 
Autodesk’s AutoCAD drafting package, 
version 2.18, and — surprisingly, given 
Atari’s deal with Digital Research for 
the ST — with the GEM desktop win¬ 
dowing environment. 

AutoCAD ran fine up to a point, even 
recognising the ridiculous copy-protec¬ 
tion ‘dongle’ plugged into the Atari 
PC’s serial port. It is fortunate that this 
port was configured as COM1; since 
that is what AutoCAD demands as a 
dongle-home. 

But the major problem was the single 
disk drive, it is well-nigh, if not com- 


KURTA IS HERB 

Kurta, the new generation of digitising tablets, 
is now available In Australia. 


Kurta lead the way with high technology, 
innovative solutions to your graphic input requirements. 

Kurta's reputation is based on sound technology 
and proven performance. These ingredients have made Kurta 
an unbeatable force in the digitising tablet market. 


Today, Kurta has a wide 
range of digitising tablets 
designed to suit your exact 
requirements. 

The versatile Penmouse is the 
smallest member of this exciting 
range. Suitable for use with the 
Apple Macintosh, Commodore 
Amiga and many other PC's, the 
Penmouse is a high resolution, 
low cost solution for desktop 
publishing and graphic design 
applications. 

We also have the Series Two 
tablets. This innovative range is 
available in a choice of 3 sizes 
including 8.5"xll", 12"xl2" and 
12"xl7". The Series Two is 


suitable for use with Autocad, 
Versacad, Artwork and many 
more. Unique features include 
16 programmable function 
keys, cordless pen or cursor, 
ergonomic slimline case and 
built-in power supply. 

The Series Three is the top of 
the range tablet series which 
incorporates a very high 
resolution and high accuracy, 

16 programmable function 
keys, 16 button cursor and built- 
in power supply. 

The Series Three tablets are 
available in 4 sizes: 24"x24'; 
30"x40'; 36"x48" and 
42"x60". 


Call Minicomp now for more information on 
this exciting new range. 

( 02 ) 9576800 

104 Mount Street, North Sydney, 2060. 
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How to have a business brain good enough 
to run a Fortune 500 company. 



’1 

I 



Top executives who run leading companies (and those companies 
on their way up) need ali the help they can get. 

That’s why senior executives in some of the most respected 
Australian companies (and around the world) rely on their Toshiba 
T3100, the most exciting new business computer in years. 

The Toshiba T3100 provides instant access to accurate 
information, making quick decisions considerabiy easier. And, 
because it is so compact, it can always be close at hand. 

It has greater versatility than the AT (until now, the benchmark), 
full 20Mb capacity (or 10Mb if that’s sufficient for your needs) and, of 
course, is compatibie so you can use the most popular applications 
written for the ATS XT. 


It comes complete with a superb plasma screen that sets new 
standards of clarity and definition, and features internal hard disk 
storage and an in-bullt 720KB disk drive. 

All at a price that makes other business computers as over priced 
as they are over-sized. 

So make a decision that shows your aptitude for even greater 
responsibility. The Toshiba T3100. One less thing to go wrong. 


TOSHIBA 

ONE LESS THING TO GO WRONG 


■ TOSHIBA (AUSTRALIA) PTY LIMITED, COMPUTER PRODUCTS DIVISION, 84-92 TALAVERA ROAD, NORTH RYDE 2113. 
SYDNEY (02) 8873322. MELBOURNE (03) 7652111. BRISBANE (07) 3529888. CANBERRA (062) 805100. 


CONROY CARPENTER/TCP0367 



BENCHTEST 


pletely-nigh, impossible to run Auto¬ 
CAD successfully on a single floppy 
machine. It has a set of big overlay 
files that it needs from time to time 
(many of them called ACAD.OVL), be¬ 
sides keeping menu files and drawing 
files separately, besides needing a 
separate disk for its device drivers. 
After a lot of disk-swapping, AutoCAD 
gave up trying to figure out which over¬ 
lay it was after, and came up with a 
FATAL INTERNAL STACK ERROR 
crash. 

GEM, too, suffered from the single- 
disk problem. Try to install it using the 
standard GemPrep batch file, and it 
politely reminds ydli that you need two 
drives-or^a hard disk to run GEM, 
before returning you to the A> prompt. 

The major impression of working 
with the Atari PC is that of switching 
disks in and out of the drive with ir¬ 
ritating regularity to do the simplest 
jobs. And even though the MS-DOS 
ASSIGN command had been used, 
so that the single physical drive was 
actually two logical drives called A; 
and B: and single-disk file copy could 
(very tediously) be done, it was not 
enough. 

For a decade now, the consensus 
has been that a microcomputer without 
two disk drives is not suitable for 
serious use. After trying the Atari PC1, 
there is no reason to revise that judg¬ 
ment. 

Price 

Shipment of the Atari PCs is expected 
around October. No official prices had 
been set at the time of going to press, 
however the following estimated prices 
will give some indication. Do keep in 
mind that these are subject to change 
— for better or for worse. 

The Atari PC1, without a monitor, is 
expected to sell for under $1000. 

The Atari PC2, twin floppy configura¬ 
tion and no monitor, is expected to 
retail for under $1500; and a single 
floppy drive and a 20Mbyte hard disk 


system (monitor not included) should 
retail at under $2000. No prices have 
been set for monitors (colour or 
monochrome), nor the optional exter¬ 
nal drives (5i/4in and hard disk) for 
the PCI system. 

Conclusion 

Atari has produced a competent clone 
with most things that a user might want 
built-in. Unfortunately, there are other 
things that users might want to add to 
the PCI that Atari forbids them to, 
notably a second internal floppy drive, 
an internal hard disk, and any kind of 
expansion board like an internal 
modem or an Above Board expanded 
memory card, for example. 

Users wanting these options should 
buy a PC2. Other users who want a 
PC for simple word processing or 
spreadsheet calculation and who aren’t 
too concerned about an internal 
modem or an expanded memory card, 
should be satisfied with what the Atari 
PCI can offer. 

At an estimated price of around 
$1000 for the PCI (without a monitor), 
and in light of the fact that this price 
may include a monitor (depending on 
the Australian dollar et a!) the system 
may be a viable alternative to other 
cheap clones. 

The workings of Jack Tramiel’s mind 
are still inscrutable. The PC is a good, 
cheap clone, but limited and closed to 
future expansion. The PC1 can’t even 
be used as a cheap network node, 
since there is nowhere for a network 
card to go, and the only users who will 
be attracted are those whose comput¬ 
ing needs are modest now and will not 
grow much over the lifetime of the 
machine. And even they will need to 
add an external disk drive to get any 
decent use out of the system. 

Wait for the PC2. 


END 


Atari Computers Pty Ltd is on (02) 887 
9333. 


Technical specifications: PCI 

Processor: 

8088-2, at 4.77MHz or 8MHz selectable 

RAM: 

512k standard, expandable to 640k: 256k graphics 
memory 

ROM: 

32k 

Storage: 

Single 5i/4in floppy drive, 360k capacity 

Keyboard; 

83 keys, IBM PC layout (subject to change) 

Mouse: 

Standard 

Display: 

Monochrome, colour, or enhanced colour monitors 
using built-in MDA, CGA, EGA, or Hercules graphics 
standards 

Operating system: 

MS-DOS 3.2 


ALL THE 
FEATURES 
YOU’D 
EXPECT 
IN A $1500 
MODEM 
AT HALF 
THE COST 



FEATURES INCLUDE 

■ Intelligent modem, with enhanced Hayes 
“AT” command set. 

■ Baud Rates (CCITT & Bell): 

300/300 (V2I, 103), 1200/1200 (V22, 212A) 
1200/75, 75/1200 (V23). 

■ Baud rate buffering & conversion at all 
speeds. 

■ Auto-dial (pulse & tone), auto-answer, 
auto-disconnect. 

■ True baud rate scanning. 

■ Advanced ring back security. 

■ Visual & audio indicators. 

■ Compact elegant rugged design. 

■ Fully Australian designed & manufactured. 

■ 12 month warranty. 

■ Telecom engineering authorisation 
No. C86/37/1544. 

■ Compatible with any RS232 interface. 


$749 


Rec. retail, 
inc. .sales tax. 


Nice Modem Three has all the features as Nice Modem 
Two other than 1200 bps, full duplex, for $549. 


Software for IBM & Apple available 


CONTACT YOUR LOCAL COMPUTER DEALER 
OR CALL 

GEOFF ARTHUR (02) 869 8777 
TONY ROWLAND (09) 321 6636 

THE NICE 
COMPUTER 
COMPANY OF 
AUSTRALIA PTY. LTD. 

Suite 3, 41 Rawson St.. Epping, NSW, 2121. 

36 Parliament Place, We.st Perth, 6005. 

TRADE ENQUIRIES WELCOME 


APC August 1987 Page 127 









































No. 1 AT in Australia 
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$3850 

INCLUDING SALES TAX 

20Mb 

and 1.2Mb drives, 640K RAM, 6 slots and superb high 
resolution large amber monitor totally ‘AT’ compatible. 


inc. tax. if 

NEC P7 $995 Power mate 


FREE 12 MONTH WARRANTY with replacement 
on loan during breakdown period. 
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MEDICAL/DENTAL 

Our “A.T.S. Practice System” is 
the fastest and most comprehen¬ 
sive software for these profess¬ 
ions. It includes Patient Ac¬ 
counts, (with bulk billing, third 
party and instalment billing). Ap¬ 
pointments, Recalls, Letters, 
Forms, Estimates, Address 
Labels, Bookkeeping, Payroll, 
stock Control, Patient History, 
Clinical Notes, Tooth Charts, 
Research, Practice Analysis and 
Statistics. Single or Multi-user 
with tutorial: $2,400 incl. tax. 

(Dealer enquiries welcome) 


IVE SERVICE THROUGHOUT AUSTRALIA — YOU SAVE! 


FREE! (with powermate) 13-module ‘A.T.S. Management System’ (normally $495) 
including Letter Writing, Bookkeeping, Payroll, MS DOS Tutorial, Filer, Diary, etc. 
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MULTI-TASKING 


Many hands make 
l^work 

Peter Jackson examines the angles on multi-tasking and reports on those 
operating system alternatives that can reduce the wait. 


Multi-tasking is something that people 
don’t want until they’re made aware of 
it, and then they want it desperately. 
And this ability to run several programs 
at once is the main advantage of the 
forthcoming OS/2 over MS-DOS. 
Whatever the publicity machine may 
say, most users would be willing to 
forego all the paraphernalia of mice, 
windows and icons if they could only 
set a boring database search running 
in the background and write a report at 
the same time. 

OS/2 will certainly make that possible 
on AT-class PCs, bringing multi-tasking 
to the mass market following the rela¬ 
tively tiny penetration of such multi¬ 
tasking systems as Visicorp’s VisiOn, 
Digital Research’s Concurrent DOS, 
Microsoft’s Windows, IBM’s own 
TopView and Quarterdeck’s compatible 
DesqView. 

But OS/2 is still a long way off, 
Vision went bust, Concurrent DOS is 
not entirely compatible with MS-DOS, 
and TopView, Windows and DesqView 
really need high-resolution graphics, 
special applications software, lots of 
memory and a faster PC than most 
people currently have. For now, most 
will be tempted to wait for OS/2 to get 
the multi-tasking they want. But are 
there, in fact, any real operating sys¬ 
tem alternatives that can take the wait¬ 
ing out of multi-tasking? 

Limiting the definition of PC multi-task¬ 
ing to the ability to run MS-DOS ap¬ 
plications simultaneously cuts out 
many ready-made alternatives. And 
that definition has certainly damaged 
operating systems like Xenix, Pick and 
BOS in the PC market. All these are 
older than MS-DOS and have been 
built with the maximum of multi-tasking 


power, but have enjoyed little success 
among PC users. 

The problems have always been 
caused by what is actually their 
strength - the fact that they are com¬ 
plete operating systems in their own 
right and that when they are run on a 
PC they replace MS-DOS completely. 
All existing DOS applications need to 
be thrown away and new ones bought; 
you have to learn a whole new set of 
command structures and extra 
hardware is often needed to meet the 
requirements of the new package. 

For example Xenix, Microsoft’s Unix 
lookalike, will be more familiar to DOS 
users than they might imagine. The 
hierarchical directories and new file for¬ 
mats introduced in MS-DOS 2.0 were 
taken from Xenix. They were intended 
to bring the two operating systems 
closer together so that single-user 
DOS owners would migrate to Xenix 
when they wanted multi-user and multi¬ 
tasking operation. 

Yet that has not happened to any 
great extent, mainly because PC users 
do not want to leave their powerful and 
various MS-DOS applications for the 
Unix world where software choice is 
limited and the individual applications 
are no match for their MS-DOS 
equivalents. But they do want multi¬ 
tasking, preferably with minimal chan¬ 
ges to their current ways of working. 

That is why OS/2 despite its 
limited ability to multi-task standard MS- 
DOS applications — is so keenly 
awaited, and why there was so much 
discussion about DOS 4, DOS 5 and 
Advanced DOS 1 during that long 
period between DOS 3.2 and the big 
IBM launch in April. All three code 
names were applied to new Microsoft 


operating systems being written, 
depending on which sources you lis¬ 
tened to for the 80286 or 80386, would 
or would not be compatible with MS- 
DOS, and would or would not have a 
graphical. Macintosh-style user inter¬ 
face. 

The one fact that was agreed was 
that multi-tasking would be a fundamen¬ 
tal part of anything Microsoft released 
after DOS 3. And when news of DOS 
4.0 emerged quietly from Microsoft 
OEMs, the prediction was maintained. 
But MS-DOS 4.0 was a disappoint¬ 
ment. True, it was multi-tasking, but it 
could still only use 640k of RAM and 
got its multi-tasking features simply by 
borrowing them wholesale from 
Microsoft Windows. 

Stopgap system 

MS-DOS 4.0 looked like a stopgap to 
help OEMs sell local area networks 
where the file server could also 
operate as an ordinary PC rather than 
being dedicated to network manage¬ 
ment. The wait for the ‘real’ multi-task¬ 
ing DOS continued, only to be satisfied 
much later by the OS/2 announcement. 

But since the prospect of converting 
themselves and their users to Xenix 
was too horrible to contemplate, many 
software developers began to delve 
into DOS to see if there were any 
chance of implementing multi-tasking 
using normally unused portions of the 
operating system. And sure enough 
there was clear evidence — in the 
Mode and Print programs supplied with 
DOS — that at least two programs 
could be co-resident in the PC, and 
that in some circumstances they could 
be run simultaneously. 
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Multi-User 

Multi-Tasking 


AT/286 

AT/286 


*■'^ 28 .# 





Business Personal Computer 
Priced from $3000 + tax 

SEE 

CO^ADEX ’87 

august 19-^ 

ON STAND 
NO. ''228 


MAIN FEATURES: 

• 80286 Microprocessor, 10MHz 0 wait/ 6MHz 1 wait clock 
Switchable. 

• 80287 Math-coprocessor optional. 

• 8 Expansion slot, fully compatible with IBM PC/AT. 

• 1MB RAM Standard on Motherboard, Max expandable 
to 15MB. 

• Real time clock/calendar with battery back-up. 

• Serial and parallel port. 

• RGB Color or TTL monochrome display, optional. 

• MADE IN JAPAN. 


.1 



• Double-sided 1.2MB high-density 5-1/4" floppy disk 
drive, second FDD optional. 

• Sturdy metal case. 

• 84 keys standard keyboard 

(100 keys advanced keyboard optional). 

• 192W Power supply. 

• 3-1/2" 20MB Hard disk, optional. 

• O.S. MS-DOS 3.2, XENIX, optional. 

• Hardware & software compatible with IBM PC/AT*. 



‘ Registered Trade Mark International Business Machines. 


ADE COMPUTERS PTY. LTD 

2 Dublin Street, East Oakleigh 
Victoria 3166 

Toll free order Hot Line JEL: (03) 543 2677 

(008) 03 3508 TELEX: AA36384 FAX: (03) 543 5582 
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MULTI-TASKING 


Typing MODE just after booting the 
operating system brings up the mes¬ 
sage RESIDENT PORTION OF MODE 
LOADED, implying that it is a piece of 
software that will stay in memory while 
the ‘real’ applications are running. And 
Print is intended to give a taste of multi¬ 
tasking by allowing you to print files 
from disk while using the PC for some¬ 
thing else entirely. 

However, the fact that these are 
Microsoft’s only attempts at providing 
two of multi-tasking’s prerequisites — 
sharing memory and sharing process¬ 
ing time between applications inside 
MS-DOS indicates that the built-in 
multi-tasking ‘hooks’ are unreliable. 
And they should not entirely be relied 
on by third-party developers trying to 
set up multi-tasking DOS applications. 

On the other hand multi-tasking is 
such a big selling point that there has 
been no shortage of attempts. The 
dozens of pop-up, memory-resident, or 
terminate-and-stay-resident programs 
such as SideKick and Prokey use 
these ‘hooks’ to steal PC memory and 
intercept keystrokes aimed at DOS or 
other applications. 

Then there are packages like 
Software Carousel which allow several 
standard PC applications to be loaded 
into memory at once. They do this with 
simple one-key switching and data cut- 
and-paste between them, although 
only one of the applications can be run¬ 
ning at once. And other packages ac¬ 
tually provide Print-style multi-tasking, 
using Print-style techniques to handle 
input and output while the rest of the 
PC is doing something else. 

For example, modern communication 
software is often written so that it sits 
in the background, permanently resi¬ 
dent in memory. It can do such things 
as download files from remote systems 
without interrupting the main task. 
Softkione’s Mirror package, compatible 
with the non-resident but industry- 
standard Crosstalk XVI from DCA 
Microstuf, is one of these. 

It is important to distinguish such 
limited but effective multi-tasking 
products, which really do run two 
programs at once, from other memory- 
resident applications like SideKick or 
even multiple application packages like 
Software Carousel. Here, calling up the 
pop-up program or switching to 
another application freezes the applica¬ 
tion already running and just starts run¬ 
ning the new one. 

But given that products like Mirror 
really can run communications in the 
background, why not go the whole way 
and use the DOS hooks to run two 
complete applications side by side in 


separate chunks of PC memory? That 
is the theory behind SoftLogic’s 
DoubleDOS, a $99 utility now being dis¬ 
tributed in Australia by the SNS Group 
in Sydney. 

DoubleDOS is a simple utility which al¬ 
lows the user to run two programs at 
once. The PC is ‘split into two’ and the 
user can allot memory to both sides, it 
is then possible to load and run two 
packages and switch from one to the 
other. 

DoubleDOS is claimed to be truly 
multi-tasking and both applications are 
allocated slices of processor time. Only 
one of the two applications is visible at 
any one time and the visible applica¬ 
tion gets processor priority so it runs 
faster than the other. 

It is possible to boot the program with 
an AUTOEXEC file, running the DDOS 
program, and if the user hasn’t 
specified the memory allocation, a 
screen comes up for the user to key in 
the amount of memory for each sec¬ 
tion. Then it is possible to set the hot 
key combination which will switch be¬ 
tween tasks, and start the tasks run¬ 
ning. The only way to tell that two 
programs are running at once is that 
the hard disk light goes on at unex¬ 
pected times. 

Since the memory available to each 
task is reduced and the central proces¬ 
sor’s time is being shared, there is 
some degradation in performance 
when two applications are running 
simultaneously on a single PC. In ef¬ 
fect, each of the two tasks does run 
more slowly under DoubleDOS than it 
would if given a whole PC to itself. 
Without the support of the multi-task¬ 
ing and memory-protection sections of 
the 80286 and 80386 processors — 
which are used by Concurrent DOS 
386 and will be used by OS/2 — 
DoubleDOS cannot really be much 
more than a useful utility. The MS- 
DOS operating system that provides 
the basis of the system is not, at bot¬ 
tom, a multi-tasking operating system 
and nothing will turn it into one. For ex¬ 
ample, DoubleDOS will not allow 
programs which write directly to the 
screen to operate in the background 
mode. 

However, there is another approach 
to the DOS multi-tasking problem. Start¬ 
ing from an existing multi-user, multi¬ 
tasking operating system it should be 
possible to build a ‘shell’ round the low- 
level works of the software to make the 
package look and act like MS-DOS. 
Such an operating system could run 
standard DOS applications, since the 
applications would find it working like 
the Microsoft-supplied software they ex¬ 


pect. But it could also multi-task these 
programs reliably, since the fundamen¬ 
tals of the operating system would 
have been written from scratch to sup¬ 
port multiple simultaneous tasks. 

Wendin-DOS package 

Wendin, a small software house based 
not a million miles from Microsoft in 
Washington State, claims to have built 
just such an operating system. The 
$225 Wendin-DOS package is due for 
release in Australia around September, 
according to Peter Bell of The Com¬ 
puter Factory, the Australian distributor 
for Wendin products. The product is 
currently out on beta-test with OEMs 
and users. 

According to Wendin’s marketing 
director in the US Zane Troester, Wen¬ 
din-DOS builds on Wendin’s earlier 
work in operating systems. “We’ve 
been developing operating systems for 
the last four years and already have an 
operating system toolbox, a set of 
modules and tools to let anybody build 
a multi-user multi-tasking system,’’ 
Troester said. "There are 29 modules 
on top of an essential kernel of service 
and we built two other systems out of 
that. One, PC/NX, is a Unix lookaiike 
which you boot up with MS-DOS and 
then it takes over and you are in a 
Unix environment. The other is 
PC/VMS, which creates a DEC 
VAX/VMS environment.’ 

With Wendin-DOS, according to 
Troester, the company has created a 
new toolbox to produce MS-DOS com¬ 
patibility: “Now we have a DOS filter to 
translate MS-DOS calls and everything 
that MS-DOS does into system ser¬ 
vices that we provide. As a result we 
have a brand new MS-DOS compatible 
DOS that is multi-user, multi-tasking, 
and includes true record locking.’ 

As it now stands, Wendin-DOS works 
with extended memory — the type of 
RAM used in ATs to provide up to 
16Mbytes of space for Xenix. But Wen¬ 
din is looking to provide support for 
Lotus-Intel-Microsoft-type expanded 
memory, where bank-switching techni¬ 
ques are used to get beyond the MS- 
DOS 640k limit. It is also considering 
the addition of a windowing interface 
like Microsoft Windows or OS/2’s new 
Presentation Manager. According to 
Troester it will also “support networks 
before the year is out’’. 

“With the situation as it is now, with 
OS/2 coming out in a while, the clone 
people don’t have ammunition to com¬ 
pete,” he added. “But with Wendin- 
DOS they can do it sooner and do it 
just as well, at a lower price. OEMs 
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can get our new DOS at $US20 per 
copy and it can give them some real 
power in the market-place. Multi-task¬ 
ing has been missing, and everybody 
wants a multi-tasking MS-DOS-com- 
patible operating system. We offer 
that." 

Troester is hoping that smaller com¬ 
panies, and users who want multi-task¬ 
ing but don’t want to trade in their old 
PCs for OS/2 machines, will go for 
Wendin-DOS now. “We’re hoping to 
jump the gun on OS/2, looking for a 
niche market that lets smaller busi¬ 
nesses stick with their Compaqs but 
still get multi-tasking.” 

Much higher up the performance 
scale there are other developments 
that are pre-empting the final release 
of OS/2, taking advantage of the in¬ 
evitable limitations in the Microsoft 
product. Since OS/2 has to run on the 
80286 processor in the AT but needs 
access to the full 16Mbytes of memory 
that the processor can address, it has 
to run in the processor’s ‘protected 
mode’. Unfortunately this means that 
ordinary MS-DOS applications — 
which run in the 8088 compatible ‘real 
mode’ of the 80286 — will not multi¬ 
task readily under OS/2. 

In fact only one MS-DOS application 
can be run at once under OS/2, in a 
‘compatibility box’, although any number 
of OS/2-specific applications can be run 
at the same time as this single real¬ 
mode program. The same restrictions 
occur when OS/2 is run on the 80386 
processor — OS/2 just makes the 32-bit 
80386 look like a 16-bit 80286. 


However, other software houses are 
looking at ways to use the special fea¬ 
tures of the 80386 to provide DOS- 
compatible multi-tasking. The most im¬ 
portant of these is the processor’s ‘vir¬ 
tual mode’. This turns the processor 
and its memory into a collection of 
8088-compatible processors, each with 
its own Megabyte of memory space. 
These virtual 8088s are completely 
separate from each other, and each 
separate Megabyte of RAM is 
protected from interference by any 
other with special hardware in the 
80386. 

Using virtual mode it is possible for 
small 80386 ‘control programs’ to set 
up a collection of virtual 8088s, load a 
standard copy of MS-DOS and a stand¬ 
ard MS-DOS application into each one, 
and run them all simultaneously for 
true multi-tasking. 

Already there are several such control 
programs on the market or close to 
launch. The next version of DesqView 
will support the virtual mode, as will a 
new version of Windows already 
shown to developers. Another 
developer, Phar Lap (presumably 
named after that famous Aussie race 
horse), has a product called DOS ex¬ 
tender — already being used by the 
80386 version of the dBase-compatible 
Foxbase database manager — which 
runs in the processor’s protected 
mode, but intercepts MS-DOS calls 
and switches the chip back to real 
mode to cope with them. This gives or¬ 
dinary MS-DOS applications access to 
16Mbytes of RAM just as though they 


had been specially written for protected 
mode (or OS/2, in fact). 

And since the control program can be 
another operating system if required, 
there is nothing to stop Unix being 
used as the control program for a set 
of DOS-compatible virtual 8088s. 
Softguard’s VM/386 and Locus Comput¬ 
ing’s Merge 386 both use this techni¬ 
que, and both allow you to run multiple 
MS-DOS applications simultaneously 
without even knowing that Unix Is the 
controller. 

There is even a new 80386 operating 
system, PC/MOS, coming from The 
Software Link, distributed in Australia 
by SPS in Sydney, and is due to be 
built into a new generation of Novell 
file servers. This will run in the 80386 
native mode but will allow multiple vir¬ 
tual mode MS-DOS programs to run 
simultaneously. 

One thing that all these control 
programs have in common is that they 
will run multi-tasking MS-DOS applica¬ 
tions much better than OS/2 will, since 
OS/2 cannot use the virtual mode of 
the 80386 because of the need for 
80286 compatibility. And for current 
users of the Compaq DeskPro 386, 
Zenith 386 or Kaypro 386, the wait for 
OS/2 and the new OS/2 applications 
might well be better spent in using a 
control program to do what they really 
want to do; run a set of existing MS- 
DOS programs side by side, with per¬ 
formance as good or better as running 
each one separately on an AT. 

So there are ways of multi-tasking 
without having to learn a new operat¬ 
ing system, and without having to buy 
a complete new set of applications. 
You don’t even have to have an 80386 
to do it if Wendin and SoftLogic are to 
be believed. 

And it is a sign of the times, perhaps, 
that Microsoft has signed a licensing 
deal with Locus over the combination 
of MS-DOS and Merge 386. With 
developments like this at least the long 
wait for OS/2 will not be boring. 


END 


Useful numbers 

The Computer Factory — Wendin- 

DOS. (02) 938 2522 

SNS Group — DoubleDOS. 

(02) 958 2399 

SPS — PC-MOS. (02) 419 5879 
Phar Lap — DOS Extender. (00111) 
617 661 1510 

Locus Computing — Merge 386. 
(00111) 213 452 2435 
Softguard —VM/386. 

(00111) 408 970 9240 


ScRSiiCS 

I n-te: FR rMy>n~i a NAL 

SERVING BUSINESS MANAGEMENT 

• Business Computers 

• Business Systems Development 

• Contract Computing Staff 

• Permanent Staff Recruitment 

• Data Preparation Services 

• Office Management Services 

Telephone 4810612 

DAIA SERVICES 
INTERNAnaNAL PTY LTD. 

Brecon House. 47 Colin Street. West Perth. 6005 
P.O. Box 950, West-Perth, Western Australia. 6005 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!! 


ROD IRVING ELECTRONICS HAVE THE 
CHEAPEST DISKS IN AUSTRAUAI! 


Now you can buy absolute top quality disks that are also the 
cheapest in Australia! They even come with a 5 year guarantee, 
which indicates the quality of these disks. 

So why pay 2-3 times the price for the same quality? 

CHECK THESE PRICES! 

DESCRIPTION 1-9 BOXES 10+ BOXES 100+ BOXES 

5V4”S/SD/D $14.95 $13.95 $12.95 
5V4”D/SD/D $15.95 $14.95 $14.50 

{SEND $2 FOR SAMPLE DISK!) 

5 V4" D/S "NO FRILLS" DISKS 
FROM 80C EACH!! 

Bulked packed, D/S D/D without boxes, or brand name, just their white paper jacket, 
index labels and write protects. 

10-99 DISKS 100+DISKS 1,000+DISKS 5,000+DISKS 

$1.00®® $0.90®® $0.80®® 

(SEND $2 FOR SAMPLE DISK!) 

(TAX EXEMPT PRICES LESS 100 PER DISK) 


$ 1 . 10 ‘ 


S'/z" "NO FRILLS"DISKS! 

D/S D/D disks with white boxes, but no brand name. (These are a top name brand, but 
we can’t tell you which.) 

10-99 DISKS 100+DISKS 1,000+DISKS 


{PER 10 DISKS) 

(SEND $5 FOR SAMPLE DISK!) 

(TAX EXEMPT PRICES LESS 400 PER DISK) 

VERBATIM 5V«" 

HIGH DENSITY DISKS I 

Rod Irving Electronics have made an unbelievable price break through on 
High Density Verbatim disks! And you’re the one who benefits! 

1-9 BOXES 10+BOXES 100+BOXES 


$42.95 

(P^ER 10 DISKS) 


$41.95 

(PER 10 DISKS) 


VERBATIM 20 M/BYTE HARD CARD $1,195 


IBM* 
COMPUTERS 


Check these features and our prices. We ’re sure you ’ll agree 
they’re exceptional value for money! 

• Assembled in Australia! • AT style keyboard 

• Tested by us for 24 hours • Operating manual 

priorto delivery! • 8 Slot motherboard 

• 1 SOW power supply *6 Months warranty! 

(Japanese drives available for an extra $50 each) 

(4.77/8MH2 Turbo Motherboard with Soft/Hard switch, available for an extra $100) 

* $795 COMPATIBLE COMPUTER 

256K RAM Single Drive, Graphics and Disk Controller Card . $795 

256K RAM COMPATIBLE COMPUTER 

2 X 360K Disk Drives, Multifunction Card,(which has Disk Controller, Clock/Calender 
including Timer disk, 2 Serial Ports, 1 Parallel Port and 1 Games Port) and your 
choice of Colour Graphics Card or Monochrome Graphics Card. $1,095 

640K RAM COMPATIBLE COMPUTER 

2 X 360K Disk Drives, Multifunction Card,{which has Disk Controller, Clock/Calender 
including Timer disk, 2 Serial Ports, 1 Parallel Port and 1 Games Port) and your 
choice of Colour Graphics Card or Monochrome Graphics Card. only $1 ,150 

20 M/BYTE HARD DISK COMPATIBLE 
COMPUTER 

20 M/Byte Hard Disk, 360K Disk Drive{s), 640K RAM, Multifunction Card, (which 
has Disk Controller, Clock/Calender including Timer disk, 2 Serial Ports, 1 Parallel 
Port and 1 Games Port) and your choice of Colour Graphics Card or Monochrome 
Graphics Card. 

Single 360K Floppy Disk Drive ...only $1,850 

Dual 360K Floppy Disk Drives . ....... only $1,995 

IBM* AT COMPATIBLE 
$2,975 

ASSEMBLED & TESTED IN AUSTRALIA! 


• 1 M/Byte Main Board 

• 1.2 M/Byte Floppy Disk Drive 

• Colour Graphics Display Card 

• Floppy & Hard Disk Controller Card 

• PrinterCard and RS232 

• 200W Power Supply 

• 6 Months Warranty 


• 6 MHz 

• 80286 CPU 

• 8 Slots 

• 20 M/Byte Hard Disk 

• Keyboard 

• Manual 


RETAIL INQUIRIES: Ro<d Irving Electronics, 

MELBOURNE, 48 A’Beckett St. Phone (03) 663 6151 I 

NORTHCOTE 425 High St. Phone (03) 489 8866 | 

MAIL ORDER: (03) 543 7877 or P.O. Box 620, CLAYTON 3168 | 

WHOLESALE INQUIRIES: Ritronics Wholesale, 56 Renver Rd. ClAYTON 3168. Phone (03) 543 2166| 


only $2,975 


008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS 

















FREE POSTAGE FOR ORDERS OVER S75 & UNDER 1 KG!! 
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VERBATIM DISK 
SPECIALS! 

All prices 10 disk boxes I 

Description 1-9 boxes 10+boxes 

5V4” s/s D/D .$24.95 $22.50 

5V4”D/SD/D .$29.95 $28.50 

5V4” D/S Q/D .$75.00 $70.00 

5V4” D/s H/D .$44.95 $42.95 

3V2”S/SD/D .$47.50 $46.50 

3V2” D/s d/d .$49.50 $48.50 


RS232 INLINE 
SWITCHING BOX 

• 25 pin "D" plug to 25pn'’D’ socket 

• DIP switches allow easy switching 
of internal wiring. 

Cat. XI5662 


$32.95 












RS232 WIRING 
ADAPTOR BOX 

• Male to female 

• 25 Detachable plug on leai^s 

• 2 mini jumpers ! 

• Ideal for experimenting or ' 
temporary connections 

Cat. XI5665 Normally $49.95 

Only $44.95 


CENTRONICS GENDER 
CHANGERS 

• Female to Female. 

• Saves modifying or replacing 
non-mating Centronics cables. 

• Ail 36 pins wired straight through. 
Cat. X15663 Male to Male 

Cat. X15661 Male to Female 
Cat. X15664 Female to Female 

Normally $33.95. 

Only $24.95 








RS232 GENDER 
CHANGERS 

e Saves modifying or replacing 
non-mating RS232 cables, 
e All 25 pins wired straight through 
Cat. X15650 Male to Male 
Cat. XI5651 Male to Female 
Cat. X15652 Female to Femefe 

Normally $14.95 each 

Only $9.95 




RS232 MINIJUMPER 
PATCH BOXES 

e Interface RS232 devices 
e 25 pin inputs 

e 25 leads with tinned end supplied 
e Complete with instructions 
Cat. X15653 Male to Male 
Cat. XI5654 Female to Mala 
Cat. XI5655 Female to Female 

Normally $25.95 

Only $19.95 


RS232C NULL MODEM 
ADAPTOR 

e Male to female connections 
e Pins 2 and 3 reversed 
• /U! 25 pins connected 
Cat.X15657 Male to Mala 
Cat X15658 Male to Female 
Cat. XI5659 Female to Female 

Normally $22.95 

Only $14.95 


r>' 




TELECOMMUNICATION 
EXTENSION LEADS 

Cat.Y16010 5 metre . $12.50 
Cat.Y16012 10 metre . $14.95 


TELECOMMUNICATION 

PLUG/SOCKET 

Plug Cat. Y16016 .. $3.95 

Socket Cat. Y16018 $4.95 



PLUG TO 2 SOCKETS. 

ideal for modem connections. 

Cat. Y16014 . $12.95 






RS232 MINI TESTER 

• Male to female connections 

• All pin wired straight through 

• Dual colour LED indicates activity 
and direction on 7 lines 

• No batteries or power required 
T.D. Transmit Data 

D.S.R. Data Set Ready 
R.D. Receive Data 

C. D. Carrier Detect 
R.T.S. Request to Send 

D. T.R. Data Terminal Ready 
C.T.S. Clear to Send 

Cat. X15656 Normally $39.95 

Only $29.95 


TELECOMMUNICATIONS 
AUSTRALIAN STYLE 
ADAPTOR CABLE 

• Australian socket to plug/socket 

• Lerrgth 10 metres 

Cat. Y16015 . $14.95 



EXTENSION CABLE UNIT 

Allows 15 metras of telephone 
extension cable to be neatly wound 
into a protable storage container. 
The reel sits on a flat base and has a 
handle to wind c^le back on to it 
after use. No tangles - no mess! 
Ideal for the workshop, around the 
house, office, pool etc. 

Cat. Y16013 .$22.95 


U.S. TELEPHONE 
EXTENSION CABLE 

• U S. plug to U.S. socket 

• Length 10 metres 

Cat. Y16024 .... $7.95 


TELECOMMUNICATIONS 
AUSTRALIAN TO U.S. 
ADAPTOR CABLE 

• Australian socket to U.S plug. 

• Length 5 metres. 

Cat. Y16017 $7.95 


TELEPHONE ADAPTOR 

• Australian plug to U.S. socket 

• Length 10cm 

Cat. Y16026 $5-95 


10 

W 

TELEPHONE CURL CORD 

• U.S. plug to U.S. plug 

• Replacement hand set cord 

• Length 4.5 metres 

Cat. Y16023 $6.95 




3 W DISK STORAGE UNIT 

• Holds Up to 40 X 3 ■'/2" diskettes. 

• Lockable (2 keys supplied) 

• High impact plastic lid and base 

• Anti static 

Cat.ci6040 only $19.95 


U.S. TELEPHONE 
EXTENSION CABLE 

• U.S. plug to 2 U.S. sockets 

• Length 10 metres 

Cal.Y16028 . $9.95 




JUMBO 5V4” DISK 
STORAGE 

If you've got lots disks, you’ll 
appreciate the extra capacity of this 
disk storage unit when it comes to 
locating "that" disk! 

Features... 

• 100 disk capacity 

• Smoked plastic cover 

• Lockable (2 keys supplied) 

• 9 Divtders/spacers 

C16020 only $24.95 

C16027 (Hinged Lid) . $26.95 


2 & 4 WAY 

RS232 DATA TRANSFER 
SWITCHES 

If you have two or four compatible 
devices that need to share a third or 
fifth, then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around. 

• No power required 

• Speed end code transparent 

• Two/Four position rotary switch on 
front panel 

• Three/Five interface connections 
on rear panel 

• Switch comes standard with 
female connector 

2 WAY Cat.X19120 $125 $89 
4WAYCet.Xigi25 $145 $109 

2 & 4 WAY 
CENTRONICS DATA 
JRANSFER SWITCHES 

Save lime and^hassles of constantly 
changing cables and leads around 
with these inexpensive data transfer 
switches. These data switches 
support the 36 pin centronic interface 
used by Centronics, Printronics, 
Data Products, Epson, Micronics, 
Star, and many other printer 
manufacturers. 

• No power required 

• ^>eed and code transparent 

• Two/Four position rotary switch on 
front panel 

• Three/Five interface connections 
on rear panel 

• Switch comes standard with 
female connector 

• Bale locks are standard 

2 WAY Cat.Xigi30 $125 $89 
4WAYCat.X19135 $145 $109 


5V4” DISK STORAGE 

Efficient and practical Protect your 
disks from being damaged or lost! 
Features... 

• 70 disk capacity 

• Smoked plastic cover 

• Lockable (2 keys supplied) 

• Dividers/spacers 

Cat. Cl 6025 Only $19.95 


disk STORAGE UNIT 

• Holds up to 40 X 3i/2” diskettes. 

• Lockable (2 keys supplied) 

• High impact plastic lid and base 
Cat. Cl 6035 only $19.95 


yrysFy*S?r9f!tS5s*§SR and 
safely. This unit is the cost effective 
solution to your problems. It will 
erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes 
(less for less chips). 

Features include: 

• Chip drawer has conductive foam 
pad 

• Mains powered 

• High UV intensity at chip surface 
ensures EPROMs are thoroughly 
erased 

• Engineered to prevent UV 
exposure 

• Dimensions 217 x 80 x 68mm 

WITHOUT TIMER 

Cat.X14950 . . Normany$119 

Special, $89 

WITH BUILT-IN TIMER 

Cat.X14955 .$139 

Special, $119 






RS232 DATA SWITCH 
WITH TESTER 

• No power required 

• Idea! for i computer to 2 peripherals 
■ or 2 conputers to one peripheral. 

• 25 pin RS232 “D” connectors, 

• Six dual coloured LED indicators 
showing certain flow status: 

T.D. Transmit Data 
R.D. Receive Data 
R.T.S. Request To Send 

C. T.S. Slear To Send 

D. S.R. Data Set Ready 
D.T.R. Data Terminal Ready 

• Size: 200(VV) x 68(H) x 150(D)mm 

Cat.X19110 . R.R.P.$169 

Our Price $149 


SEMCONDUCTORS! 

Always check our prices 
before you buy! 

1-9 10+ 100 + 

2716. $9.95 $9.50 $8.95 

2732. $8.95 $8.50 $7.95 

2764. $7.95 $7.50 $6.95 

27128.. .. $9.95 $8.95 $7.95 
27256 ....$11.50 $10.50 $10.00 

27512.. ..$19.50 $18.50 $17.50 

4116. $3.95 $3.50 $2.95 

4164. $3.95 $2.95 $2.75 

41256.. .. $7.95 $6.95 $5.95 
5558pin $0.50 $0.40 $0.35 

6116. $3.95 $3.75 $3.50 

6264. $7.95 $6.95 $6.50 

6802. $5.00 $4.00 $3.75 

6821 .... $2.00 $1.80 $1.70 

6845. $5.00 $4.00 $3.75 

7406. $0.40 $0.30 $0.25 

INS8250 $29.95 $27.95 

NE5534AN 

SCOOP PURCHASE!!! 

1-9 10-F 100+ 

$1.95 $1.85 $1.75 

WORLD MODEM CHIP 

Cat. U21614 .Normally $49.50 

Save $25, SPECIAL $24.95 

MEL9501 

Have you blown up your Apple drive 
by plugging it in backwards or not 
turning off the power while charging 
boards? We have the MEL9501 ^ip! 

SPECIAL, ONLY $29.95 

8087 

Genuine Intel chips with manual 
and data sheets p^ed in boxes! 
8087-3 (4.77MHz) $269 

8087-2 (8MHz) .. $385 

8087-1 (10MHz) $585 

80287-3 (6MHz) ^75 

80287-7 (8MHz) $679 


“IBM* AT COMPATIBLE” 

•100% im^^?,9^5mpatible 

• Low profile keyboard design 

• Proper placement of shift keys 
with large key tops to suit 
professional typists. 

• 3 step height/angie adjustment 

• Cherry brand TS-M00001 19mm 
low profile switches, meet 30mm 
ergonomic requirement end 
provides high performance and 
maximum reliability. 

• Curl lead plugs straight into PC/XT 

• 3 Status displays 

Just like m "Real McCoy" only at 
a fraction of the price! 

Cat.xi 202 o only $129 






IBM* XT& AT 
COMPATIBLE 
EXTENDED KEYBOARD 
(105 KEYS) 

These new keyboerds are both XT 
and AT compatible! 

• 20 Dedicated function kws 

• Enlarged "Return" and "Shift" key 

• Positive fae! keys 

• Low Profile Design, DIN standard 

• Separate Numenc and Cursor 
control keypads 

• Additional Functions... 

Key-in-!ock, Audio Beep. Previous 
Word. Next Work, Fast Repeal, 
Line Feed, Pause, Clear Screen, 
Reset. 

Cat.XiM2g WAS S299 

Fecial, only $199 


APPLE* fl SERIES 
COMPATIBLE JOYSTICK 

These joysticks have adaptor 
connectors to suit the Apple!!, !!c. He 
and I! + computers. Features include 
selectable “spring centring" or "free 
floating". Electrical trim adjustments 
on both axis, 360° cursor control 
and dual fire buttons 
Cat. C14201 only $39.95 






JOYSTICK FOR IBM 

Features Selectable "Spring 
centering" or free floating". Electrical 
trim adjustments on both axis. 

360 degree cursor control 
Cat. Cl 4205 . $39.95 


008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!! 
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Relieve eye strain and headaches 
and increase productivity with these 
Anti Glare Screens. Suitable for 12" 
monochrome and colour monitors. 
Cat. X99995 . $24.95 


SENDATA 
DIRECT CONNECT 
MODEM 

• CCITT V21 300 baud full duplex 

• CCITT V23 1200/75 

• Bell 103 300 Full duplex 

• Bell 202 1200 Half duplex 

• Auto answer, auto disconnect 

• LED display for Power, TX, RX, CD 

• AC power adaptor Included 

• DB25 pin connector 

• Telecom Approval N® 083/37/1045 

Cat. XI9120 $295 

(SOFTWARE FOR VIATEL . $95) 


Rod irvJng Electronics 

48 A’Beckett St, MELBOURNE 

Phone (03) 663 6151 

425 High St, NORTHCOTE 

Phone (03) 489 8866 

Mall Order and Correspondence: 

P.O. Box 620, CLAYTON 3168 

Telex: AA 151938 


MAIL ORDER HOTUNE 
008 335757 
(TOLL FREE) 
(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
& INQUIRIES 
( 03 ) 543 7877 


POSTAGE RATES; 
$1 $9.99 

$10 $24.99 

$25 - $49.99 
$50 - $99.99 
$100 - $199 
$200 - $499 
$500 plus 


$2.00 

$3.00 

$4.00 

$5.00 

$7.50 

$10.00 

$12.50 


The above postam rates are lor 
bask: oostaoe onTv. Road Fretoh 


basic postage only. Road Freight 
bulky and fragile Items will be 
charoed ai dmerent rates. 


charged ai different rates. 

All sales tax exampt orders and 
wholesale Inquiries to: 
RITRONICS wholesale, 

56 Renver Rd, Clayton. 

Ph. (03)543 2166(3 lines) 

Errors and omissions excepted 
‘Apple and IBM are registered Ir^ names 


RITRON 2 MONITORS 

Styfish 20 MH 2 , non-giara 12 inch 
monitors available in green oramber 
displays and featuring swivel base 
that tilts forward and back and 
swivels right to left! 

Green Cat.X14506..Normally $235 
Amber Cat.XI 4508.. Normally $239 

SPECIAL, ONLY $199 


NEC DISK DRIVES 

3W^ DISK DRIVE 

• 1 M/Byte unformatted. 

(640K formatted), 

• Double sided, double density, 

• Access Time Sm/sec 

Cat. . $265 

5V4” SLIMLINE 

• Swtichable 1.6 M/Byte to 1 M/Byte 
unformatted 

1.2 M/Byte to 720K formatted 

• Double sided, double density, 

• AT compatible 

CaLC11906 $295 

8” SLIMLINE 

• Double sided, double density, 

• 1.6 M/Byte unformatted. 

Cat. Cl 1908 $795 


SAMSUNG TTL MONITOR 

A quality 12" TTL monitor, with a 
high contrast, non-glare screen at 
a very reasonable price! 
SPECIFICATIONS: 

CRT: 12" diagonal 90® deflection, 
non-glare screen. 

Active Display Area: 

216(H) x160(V)mm 
Display Characters: 2,000 
(80 characters x 25 lines) 
Scanning Frequency: 

Horizontal; 18.432 -h -0.1 KHz 
Vertical: 50 HZ -h-0.5% 
Description CatNo. 1-9 10- 

GreenX145l7 $189 $179 
AmberX14518 $189$179 


SAKATA 13” RGB 
COLOUR MONITOR 

High quality IBM* compatible 
monitors, groat with VCR’s too! 
SPECIRCATIONS; 

CRT: 13". 90° deflection colour 

Input Signal: 

Video Signal; Separate video signal 
Video: Positive 
Sync.; Positive 
Input Level: TTL Level 
Scanning Frequency: 

Horizontal; 15,7KHz 
Vertical: 60 Hz 

Display Size: 245(H) x 182(V)mm 
Resolution: 

Horizontal: 640 dots 
Vertical: 200 lines 

Cat. X14530 $695 


IBM* COMPATIBLE 
DISK DRIVES 

Tired of paying out more tor 
Japanese Disk Drives? These 
"direct import" Hong Kong diskdrives 
are the solution! They feature 
Japanese mechanical components, 
yet cost only a fraction of the price! 
Cal, No, Description Price 
Cl 1801 500K . Normally $199 

SPECIAL, ONLY $179 

C11805 1.6M/Byte $259 


PAPER TAMER 

• Restores order to the top of your 
desk or work area 

• Made of white plastic coated steel 

• Storas up to 900 continuous sheets 

• Allows perfect paper feed 

• Allows easy examination of print out 

C21050{10") only $49.95 

C2i050(i5 ) only $79.95 

(Primer and paper not included) 


CANON A-40 PRINTER 

• Serial Impact Dot Matrix 

• 140 C.PS 

• Near Letter Quality Mode 

• 1 4K Buffer 

Cat. C20040 $595 




PRINTER RIBBONS 

CP 80 , BX 80 , DP 80 , BX 100 , MB 100 

ALL A CRAZY LOW $9.95 


ORDER HOTL/IUP 

\ 008 33S7S7"i5 

‘•<^L:S43 7877 


20 M/BYTE HARD DISK 
DRIVE FOR IBM* AND 
COMPATIBLES 

NEC drive with DTC controller card. 
Cat.X20010 . WAS $995 

SPECIAL, ONLY $850 

‘IBM is a registered trade mark 


PRINTER LEAD FOR IBM* 

• Suite IBM* PC XT and compatibles 

• 25 pin D" plug (computer end) 
to Centronics 36 pin plug 

Cat.P19029 I.Bmetres $17.95 
Cal.P19030 3 metres . $22.95 


INSIDE THE IBM PC 
(Revised and expanded edition) 
Peter Norton 

The widely acclaimed guide to the 
IBM PC's inner workings. The latest 
edition now covers every model of 
the IBM micro: PC, XT and AT, and 
every version o) DOS from 1.1 to 3.0 
B20080 , $44.95 


APPLE* COMPATIBLE 
SLIMLINE DISKDRIVE 

Japar>ese Chinon mechanism, 
compatible with Apple 2 + 
Cat.Xl9901 . Normally S225 

SPECIAL $179 

APPLE* lie COMPATIBLE 
DISKDRIVE 

(including cable Only SI 99 

DB25 CONNECTOR 
SPECIALS! 

We have just imported 50,000. 

So you get tasave a small fortune! 

DB25 MALE (P10900) 

1-9 10 - 1 - 100 -t- 

$1.00 $0.90 $0.80 

DB25 FEMALE (P10901) 

1-9 10 - 1 - 100 -t- 

$1.20 $1.00 $0.90 


PASCAL PRIMER 

-Mitchell Waite, David Fox 

If you are learning programming or 
have dabbled in tine popular 
language BASIC and wish to learn 
the capabilities of Pascal, this book 
is definitely written for you. Written 
and illustrated with a touch of 
humour, the informative text 
describes Pascal program structure, 
Pascal variables. Pascal procedures, 
and many other features. There are 
chapters on decision making 
statements, numeric functions, 
siring functions, arrays and sets, and 
much more. The eight appendices 
present facts about the advantages 
and disadvantages of Pascal, 
components of a Pascal system, 
interfacing assembly language 
routines, and other useful 
information, 

Cat.B , $24.95 


IBM PC 

TROUBLESHOOTING & 
repair GUIDE 
-Robert C. Brenr>er 

Keep your IBM PC in top operating 
condition with this handy reference 
book. Inside you will find pages of 
schematics, photos and block 
diagrams to help you identify 
problems. Simple instructions tell 
you what's wrong and how to fix it 
fast. 

• Make most repairs with few or no 
tools 

• Quickly zero-in on a malfunctioning 
component 

• Reduces downtime 

• Pays for itself many times over in 
repair savings 

• Easy to undwstarxJ circuit 
diagrams 

The IBM PC Trouble Shooting & 
Repair Guide will make even the 
computer novice (pel comfortable 
with the complex world of electronic 
trouble shooting. This fully illustrated 
book is recommended for anyone 
who uses an IBM PC. 

Cat,B .. $44.95 


SUPER5EP-1201 
DOTMATRIX PRINTER 

• 120 C.P S. 

• Pica or Elite character set 

• Print Modes: NLQ, Dot Graphics, 
Proportional Font, Draft. 

• Proportional Printing 

• Reliable and Compact 

• Proportional Printing 

• Logic Seeking 

• 1 K Printer Buffer 

Cat C2cx)35 Only $595 


COMPUTER PAPER 

Quality paper at a low price! 2 000 
sheets ol 70 gsm bond paper. 

Cat. C21003 11 x9''/2" .$39.95 
Cat. C21005 1 5 X 11" . $67.95 


INTRA14” RGB 
HIGH RESOLUTION 
COLOUR MONITOR 
Compatible with IBM* and 
compatibles, and EGA Cards. 
Why pay more? 

Resolution: 640 x 350 dots 
Dot pitch: .31mm 
Display Format: 80 x 25 characters 
Cat. X14514 .... Normally $1,295 
Our price $995 

INTRA14" RGB 
COLOUR MONITOR 

Resolution: 640 x 200 dote 
Display Format: 80 x 25 characters 
Display Colours: 16 
Dot pitch: .39mm 
Sync Horiz. Scan Freq: 15.75 KHz 
Sync VerL Scan Freq: 50Hz 
Band Width: 18MHz 
Cat.X14520 $695 


IBM* * XT 

COMPATIBLE CARDS 

NEW! NEW! NEW! NEW! 
20M/BYTE HARD DISK CARD 

XT compatible, simply plugs straight 
in to your computer! 

Cat. $1,195 

Colour Graphics Card 
Cat.X18002 $129 

Graphics Card 
(Hercules compatible) 

Cat.X18003 $145 

Roppy Disk Drive Controller Card 

(2 Drives, 16 Bit) 

Cat. XI8005 $59 

Floppy Disk Drive Controller Card 

(4 Drives, 16 Bit) 

Cat.X18006 $65 

High Reaoiution Mono Card 
Cat.X18007 $199 

Colour Graphics & Printer Card 

Cat.XIBOlO . $149 

76ekB RAM Card (without memory) 
Cat. XI8012 $89 

Printer Card 

Cat. X18017 $34.95 

Game I/O Card 

Cat. X18019 $37.95 

XT Motherboard (without memory) 

Cat. XI8020 $225 

Clock Card 

Cat. XI8024 $57.50 

RS232 Card (without cable) 

Cat. XI8026 $52.50 

RS232 & Clock Card 
Cat.X18028 $95 

XT Turbo Motherboard 

(without memory) 

Cat. XI8030 $275 

Muiti I/O & Disk Controiler Card 
Cat.X18040 $169 

I/O Plus Card 

Cal XI8045 $129 

76eK Multifunction I/O Card 
(includes cable but not 41256 RAM) 
Cat.Xl8050 $1M 

Hard Disk Controller Card 

Cat. X18060 $195 

Enhanced Graphics Adaptor Card 
256K RAM on board 
Cat. XI8070 $295 

64K Printer Buffer Card 

Cat. X180?? $139 

(AT COMPATIBLE) 

Enhanced Graphics Adaptor Card 

(Award Bios) 

Cat. X $495 


APPLE* 

COMPATIBLE CARDS 

PRINTER CARD 

Cal. XI7029 $69 

DRIVE CARD 

Cat X17019 $79 

80 COLUMN CARD 
Cat. X17025 $85 

SUPER SERIAL CARD 
Cat X17035 . $119 

RGB CARD 

Cat XI7039 $79 

PAL COLOUR CARD 

Cai. XI7027 $95 

Z80 C/M CARD 

Cat. X17041 $59 


APPLE* lie 

COMPATIBLE CARDS 

80 COLUMN/64K CARD 
Cat X $69 

64K/128K CARD 

Cat. X $69 


008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!! 

































...and get a 
free scanner 
worth $3,930! 


Invest in 
these...^ 


How would you like a free scanner 
withyour new desktop publishing package! 


Now's the time to invest in 
an Apple Macintosh desktop 
publishing package from 
Rob's Computer Centre. 

Just present this 
advertisement at the time of 
purchase and we'll give you 
a Canon Scanner worth 
$3,950 for absolutely nothing! 

A scanner is a must for 
the serious desktop publisher. 

Use it to scan logos, 
bromides, and illustrations for 


inclusion in your artwork. 

Your new desktop 
publishing package contains 
everything you need and is 
pure state-of-the-art hardware 
and software. 

It contains a Macintosh SE 
with internal 20 meg hard 
disk, LaserWriter Plus, Adobe 
Illustrator, Express or 
Pagemaker layout software, 
and of course your free 
Canon scanner. All for 


$18,577 Tax Exempt or 
$20,999 inc. Tax. 

So don't miss out. Call us 
now on (03) 794 8990 for 
more information, or details 
on other configurations. 



Robs Computer Centre 

Cnr Thomas & Scott Sts, Dandenong, 3175 
Phone (03) 7948990 

AdShop/Rob 224 
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This is your chance to air your views — send 
your ietters or contact us via Microtex on 
Teiecom’s Viatei, page 666. The address to 
write to us is Austraiian Personai Computer, 
124 Castiereagh Street, Sydney 2000. 


Benchmarks 
with Ability 

I was interested in Mike Liar- 
det’s article on the Silk 
spreadsheet in the June 
issue of APC, and particular¬ 
ly in his Benchmark test. 

Since we recently pur¬ 
chased the Ability program 
and a 640k twin disk 
Amstrad PC, it seemed like 
an interesting exercise to try 
out the spreadsheet 
Benchmark test on this com¬ 
bination. 

We found that Ability 
would load up to 830 rows 


of the 13-column test, and 
recalculation from A1 _ 1 to 
A1 = 1.5 took 73 seconds 
without the benefit of a 
maths coprocessor. 

At this level of loading, the 
screen said ‘6 per cent Free’ 
and started at ‘96 per cent 
Free’. The 6 per cent seems 
to be reserved as we could 
not cram any more in. 
SideKick will also reside 
quite happily with Ability, but 
reduces free memory such 
that only about 729 rows of 
the test could be accom¬ 
modated. 

Further, we have a spread¬ 
sheet which demonstrates 


the goal-seeking ability of 
Ability, and since it is a 
program that calculates 
Great Circle distance and 
Bearing of any two global 
locations, it makes a refresh¬ 
ing change from the finan¬ 
cial and actuarial applica¬ 
tions usually cited. 

Since Ability seems unable 
to list cell values or formulae 
in a single column as does, 
say, SuperCalc, I have had 
to arrange the layout solely 
in column A, to list it. 
However, since all the cells 
are named, and Ability has 
good cell-moving com¬ 
mands, it is easy to arrange 
the finished form in a more 
compact way. 

The goal-seeking, although 
not very useful here, shows 
the use of a macro to start 
off the calculation and arrive 
at a goal entered in cell ‘Tar¬ 
get’. 

M Barge 

Okay readers — get typing. 

Driving the point 
home 

Nick Walker, in his review of 
the Compaq Portable III 
(APC June), seems rather 
confused about the 
problems of compatibility be¬ 
tween 360k and 1.2Mbyte 
disks. He states: ‘Even 
disks that were formatted on 
the straight PC clone were 
sometimes unreadable after 
files had been added by the 
Compaq.’ This is hardly 
surprising since this is the 
worst possible thing to do! 

The salient difference be¬ 
tween the formats is that 
1.2Mbyte disks have a track 
‘pitch’ half that of 360k 
disks. When a high-density 
drive is used to format or 
write a 360k disk, the head 
is stepped two tracks at a 


time so that only the even 
numbered tracks are used. 
This will produce a ‘com¬ 
patible’ disk as long as the 
gaps between the tracks 
(corresponding to the odd 
numbered tracks of a 
1.2Mbyte disk) are not 
recorded. If any signals are 
present in these gaps, they 
will be picked up by the 
(wider) heads of a 360k 
drive and interfere with the 
wanted signal. 

To produce a disk that can 
be reliably read by a 360k 
drive, you should start with 
an unrecorded disk (either 
new or bulk-erased), format 
it on the high-density drive 
(in 360k mode) then write 
the data. In this way you en¬ 
sure that the gaps between 
the tracks are free from inter¬ 
fering signals. Subsequent 
writing to the disk with a 
360k drive is, of course, ac¬ 
ceptable but you should not 
write to it with a high density 
thereafter. 

Richard Russell 

Thanks for the advice. 
However, no method is 100 
per cent reliable. 

If it’s a question 
of style ... 

I was intrigued by your 
review of various ‘style 
checkers’ in the June issue 
(‘Putting on the style’). While 
I find word processing and 
spell-checking to be invalu¬ 
able aids to written work, I 
view this latest com¬ 
puterised incursion into the 
literary domain with some 
trepidation, and was relieved 
that your reviewer, Jonathan 
Green, concurred with me. 

The concept of ‘style¬ 
checking’ seems fundamen¬ 
tally flawed. Style is such a 
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Trade up to the new 
Mac S£ for only $2,595!* 


The new generation Macs 
have arrived, and the changes 
are more than cosmetic. 

The new Macintosh SE is so 
fast that even the Mac Plus 
looks slow in comparison. 

Other features on the Mac 
SE include: 

• Twin internal BOOK floppy 
disk drives 

• Optional internal 20meg 
hard disk drive 

• 1 Meg of RAM, expandable 
to 4 Meg 

• 256K ROM. Twice that of the 
Mac Plus for improved system 
performance 

*with approved trade-in 


• Expansion slot allows you to 
customize with products such as 
accelerator or MS DOS 
coprocessor cards. 

• Choice of two new larger 
keyboards 

• Seven built-in ports that 
support Appletalk; up to seven 
high-speed SCSI peripherals; 
and up to 16 Apple Desktop Bus 
Devices. 

Apple doesn't have a trade- 
in policy but we do. 

We'll find a caring new 
home for your old Mac and give 
you a new Mac SE in return. 

Check the following table for 
your changeover investment: 


Trade-in your 
old Mac... 

Get a new 

Mac SE Twin 
Floppies 

Mac SE20 Meg 
H/Disk 

Plus 

$2,595 

$3,950 

512K/800 

$2,895 

$4,395 

512K 

$3,150 

$4,650 

512K(Up/g) 

$3,250 

$4,750 

128K 

$3,495 

$4,980 


Phone now for more information 

Give us a call now on (03) 794 8990. 
Your new SE is eagerly awaiting. 



Robs Computer Centre 

Cnr Thomas & Scott Sts. Dandenong, 3175 
Phone f03| 7948990 


AdShop/Rob 215 
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ilFWI 2 MEGABYTE MODEL 

AVAILABLE SOON! 

THE 3.5" CONNECTION! 


complex and persona! issue 
that, to my mind, no com¬ 
puter program can be 
capable of any but the 
crudest analysis. The FOG 
index is Okay as far as it 
goes, but surely the only 
adequate test of readability 
is the reaction of a human 
reader. The computer’s total 
lack of any real comprehen¬ 
sion of a written work 
relegates ‘style-checking’ to 
nothing more than clever 
word-counting: this is not 
what style is about at all. 
While the use of one of 
these programs may im¬ 
prove readability to a certain 
extent, I believe it will actual¬ 
ly inhibit the growth of an 
author’s genuine style. For 
this reason, unlike your 
writer, I find the whole idea 
objectionable. 

Furthermore, because 
people tend to believe that if 
a computer tells them some¬ 
thing, it must be true, these 
programs could well cause 


grammatical errors among 
those not totally confident 
with their English. Even your 
reviewer falls into this trap; 
the piece tested on page 98 
contains two instances of a 
punctuation mark appearing 
after an inverted comma. 

This is correct in both cases 
as only a fragment of a sen¬ 
tence is quoted each time. 
Only if a whole sentence, or 
at least a clearly marked 
clause, is within quotes 
should the punctuation be 
placed before the closing 
quotation mark. The com¬ 
puter, in robotic fashion, 
marks both of these occuren¬ 
ces as ‘wrong’; your writer, 
at least in the first case, ap¬ 
pears to agree with it. I can 
well imagine some inex¬ 
perienced students 1 have 
known reinforcing their poor 
grasp of English with these 
programs — religiously ‘cor¬ 
recting’ their ‘errors’ be¬ 
cause the computer told 
them to. This makes these 


This internal 720K3.5'' diskdrive is a “drop-in” replacement for 
5.25" drives! It’s the ideal solution for exchanging data between 
your PC/XT/AT and the new generation of laptops. Disk format 
is compatible with IBM, Toshiba and Zenith portables. The 
Model 850W drive kit contains everything you need, including 
interface adapters, premium SONY drive, and complete docu¬ 
mentation. Uses your existing disk controller {no additional 
slots required). Requires DOS 3.2 for maximum performance. 
Ask about our special prices on SONY DISKS! 


ICT INTERNATIONAL COMPUTING TECHNOLOGIES 


SUITE 2 
LEVEL 8 
HARLEY PLACE 
BONDI JUNCTION 2022 


$450 


FOR ORDERS: (02) 387 8033 


Run Your 
Software 
2 to 10 times 
faster! 




AUSTRALIA'S LOWEST PRICED DISK DRIVES 

WHERE CAN YOU /Wf 
A 5.25" 

DISK DRIVE FDR $85.00?? 


flXKlcirit 151 Professional 

X^CIi3!l.Xl.ACl.o Magnetic Media 


CALL US ON (02) 662 4884 


Pit. Ltd. Incorpoiatod in N.S W 

^ 1UOWT1C DATA STORAOC 

59a Boronia Streot, Kensington, N.S.W. 2033 Australia 
Tel: National: (02)6624884 Fax: 662 1 339 Telex: AA121822 (SY2567) 


HlPig MODEL 5.25" $85.00 

MCMoKMwuiAMc Floppy Djsk Drives fully recondftioned 60 days 
warranty will fit most P.C's and home 


—^ FLEXIBLE DISKS Manufactured by Xidexi^ _ 

P Floppy Diskettes 5.25" $19.90 per box of 10 

■ Floppy Diskettes 3.5" $52.50 per box of 10 

■m Nashua Xidex H quality magnetic media at the lowest 

■ price in the country, diskettes DSDD fully boxed by Xidex 
H and Nashua 100% error frpp. 


60 

Money 
Guarantee 


$179.00 


INC. TAX 


No Additional Hardware (Cards or Chips) 
Required 

INTRODUCING POLYBOOST 
Faster & Enhanced Boost Display 

Keyboard Speed 

Boost Disk 
Speed 


For the IBM PC, 

XT, AT & Compatibles 


Not Copy¬ 
protected 
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programs downright 
dangerous, even in educa¬ 
tion where the fact that they 
really operate only on gram¬ 
mar is not necessarily a 
limitation. 

Unless we wish our lan¬ 
guage to degenerate into 
nothing but tedious pap with 
miniscule, one-clause sen¬ 
tences containing nothing 
but two-syllable words, I 
believe we should leave 
these ‘style checkers’ well 
alone. 

/Wy style checkers are in¬ 
variably human; I think their 
opinions are infinitely more 
perceptive and valuable 
than any mechanical 
analysis. 

James Fryer 

. . . the human 
touch is best 

Coincidentally, I read your 


review of style checkers 
(‘Putting on the style’, APC 
June) just as I finished a 
review of Grammatik for my 
user group. I have been 
using this program for 
some three years. 

Perhaps Jonathan Green 
is already an accomplished 
writer. I found that he has 
missed the point as, in refer¬ 
ring to style checkers, he 
suggests that they picked up 
silly or not very useful 
points. This is because he 
used the dictionary with 
which they came. But the 
directory of Grammatik (the 
only one of which I have ex¬ 
perience) is capable of 
being tailored to any use, 
particularly the needs of the 
user. Unlike spelling, style is 
a matter of taste, and if I 
choose to include particular 
points such as ‘vague ad¬ 
verbs’, it is because I am 


having a blitz in getting rid 
of ‘very’s’ and ‘rather’s’ 
which add precisely nothing 
to my meaning. 

He is wrong in that in¬ 
dividual error types can be 
included or omitted at will; 
and the range of categories, 
including user-defined types, 
can be created to suit in¬ 
dividual needs. Equally, dis¬ 
playing to the screen and 
waiting for Return to be 
pressed on errors, are fully 
user-definable through the 
configuration screen or 
better still, in the configura¬ 
tion file. 

The other error of fact is 
that, contrary to Mr Green’s 
statement that Grammatik 
picks up only single words, 
it w///pick up phrases in 
which every word is spelt 
correctly, but which is other¬ 
wise wrong. A simple ex¬ 
ample would be ‘can not’ in 


place of ‘cannot’, and more 
complex phrases like ‘under 
the circumstances’ can be 
detected and reported. 

APC is usually excellent in 
its use of English, but even 
you sometimes include an 
‘it’s’ when you mean ‘its’. 
Grammatik would at least 
alert the author to this com¬ 
mon error. 

In short, people working on 
their style, like me, can 
benefit from these ‘style 
checkers’. The reports, 
however limited, make us 
think how we could write 
more clearly; and, by includ¬ 
ing good advice, keep us im¬ 
proving! 

Michael J Davis 

Our production editor is insis¬ 
tent that 7f's' and ‘its’ are al¬ 
ways used correctly in APC. 
Ed) 


Ei 



FEATURES 

• ERGONOMIC DESIGN 

• ERG01 ARM PROUDLY AUSTRALIAN 
DESIGNED & MANUFACTURED. 

• EASILY ADJUSTABLE 

• CLEAR DESKTOP WORK AREA 

• CABLING CONCEALED INTERNALLY 


Please phone or write for catalog/brochures on our products 

OFFICE ECSTACY PACKAGE BY MICROFUSION COMPUTERS 
7 FREIGHT RD TULLAMARINE 3043 
PH: (03) 330 1944 FAX (03) 3303939 
SYDNEY OFFICE (02) 519 5120 ADELAIDE OFFICE (08) 234 0004 

ERRORS AND OMISSIONS EXCEPTED IBM IS A REGISTERED TRADE NAME 


Office Ecstacy Package includes 

1. Fully Adjustable Ergot Ergonomic Arm $240 
($288 Inc S/T) 

2. Premium Quality High Res Monochrome Monitor 
$200 ($240 inc S/T) 

3. Soft Touch Non Tactile AT Style Keyboard $200 
($240 inc S/T) 


CALL FOR DEMONSTRATION/PRICES ON 

• Quality PC XT AT compatibles 

• Novell and Transnet networks 

• Computer training 

We also offer our established on road ser¬ 
vice back up covering Melb, Syd, Adelaide 
and Brisbane. 

• SOFTWARE SELL OUT ON DESK TOP 
PUBLISHING 
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ATTENTION LOTUS USERS 
we have the BEST 
news for YOU 

INTRODUCING OUR EXCITING RANGE OF LOTUS ENHANCEMENTS 


ABOVEDISC 

Get 8 megabytes of RAM on your hard 
disc. Now you can use those large 
spreadsheets without splitting them. 

NOW $199 


iNWORD 

The sophisticated word processing 
package that fits inside Lotus 1-2-3. Now 
you can have those figures merged with 
the facts. 

$166 



those large spreadsheets down to a 
respectable size. You can save up to 90% 
of your hard disc space introducing ARC, 
the world’s most popular data compression 
software. 

ONLY $99 


All Prices Exclude Sales Tax 


SIDEWAYS 

Print that large spreadsheet sideways 
down your computer paper. Don’t alter 
your spreadsheet to fit the paper, make the 
paper fit it. 

ONLY $127 
NOTEWORTHY 

Let’s face it, some of your spreadsheets 
can be pretty complex, and to help your 
remember how your formulae and 
assumptions interrelate you need 
Noteworthy. 

$150 


w C OI * to save thousands and 
T CL w i experience the true power of Lotus 

PLEASE! BEFORE I FORGET SENO ME COPIES OF 
□ ABOVEOISC □ SIDEWAYS □ INWORD □ NOTEWORTHY □ SQUEEZE 

I ENCLOSE A CHEQUE OR PLEASE DEBIT MY 

VISA .B’CARD .. EXP. DATE. 

NAME .. 

ADDRESS . 


COMPANY .. 
SIGNATURE 


. PLEASE ADD 

cm PfiR ntii i\/PRv 


I_ 

ICT INTERNATIONAL COMPUTING TECHNOLOGIES 

SUITE 2, LEVEL 8, 251 OXFORD STREET, BONDI JUNCTION, NSW. PH: (02) 387 8033 
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IHindWrite 


MindWrite offers the Mac user comprehensive word processing faciiities 
with buiit-in outiining features. But unless the company finds a distributor, 
MindWrite’s chances of success here look slim. Goef Wheelwright looks at 

the facts. 


Few new major high-end word process¬ 
ing applications are being released 
these days without an outlining facility. 
Thus Microsoft incorporated an outlin¬ 
ing function into its Word 3.0 word 
processor update for the IBM PC, and 
Lotus announced and delivered an out¬ 
lining ‘add-in’ application for its PC 
Symphony integrated package, 
that trend is being reflected in the 
Macintosh software market with the 
recent release of MindWork Software’s 
sub-$200 MindWrite — a word proces¬ 
sor with built-in outlining features. The 
fact that MindWrite is — as the Califor¬ 
nia- based company boasts in its 
product literature — a ‘power word 
processor with integrated outlining’ has 
to be a big bonus for all Mac users, 
who have waited with some anticipa¬ 
tion for an outlining system that was 
not missing a lot of the formatting and 
text manipulation features which they 
had grown used to on ‘proper’ word 
processors. 

MindWrite’s integrated outlining can 
be used in a number of different ways 
— but is unobtrusive enough not to 
force itself on you. Documents can con¬ 
tain different sorts . of items: 
paragraphs, pictures, page breaks, and 
rulers that set the format. These Items 
are thus independent objects, so you 
can select them and drag them with 
the mouse. You can also position them 
at different levels to give your docu¬ 
ment outline structure. 

A level is ‘a position in an outline 
hierarchy’. You place items at varying 


Features 


Here are some ctf MindWnle's 


• RIe conversion facHities to reacl 
arid write in MacWHte, ThinkTahk 
and AS&II fonnats. 

• A wOrd count facility that gives 
you word count by either counting 
th e spa^s between wpr^ rM' by 

(iVidir^ the tofel nurhber of words 
by a factor you set. 

• A table of contents system tied 
into the outlining facility. 

e Multiple dpOument'handling — 
limited only by memory and the 
amount you can get onscreen at 
any one time. 

• Picture arkJ text integration — 
although only of the limited 
MacWrite type. You canned, for ex¬ 
ample, conduct the same kind of 
side-by-side picture/text mixing as 
operates In Microsoft Works. A pic¬ 
ture area is a picture area and no 
text can be placed beside it — 
only above it ^ be^w. 

you to set asWe certain recently 
edited parts of a long document 
for immediate editifig or manipula- 
fion — thus cuttir^ out ttte long 
business of finding your way 
around the document. 


levels to indicate subordinate and supe¬ 
rior relationships between them. Items 
at level one, the outline’s highest level, 
appear at the left margin, and 
MindWrite automatically indents items 
you position at deeper levels. 

This, however, is not an entirely intui¬ 
tive process. When you have finished 
working on the contents of a given 
item and press the RETURN key, the 
next item appears at the same level un¬ 
less you subsequently highlight it and 
use an OPTION-R to make it a subor¬ 
dinate (moving it one tab setting to the 
right) or an OPTION-L to make it a su¬ 
perior heading (moving it up one level 
to the left). 

Any MindWrite item can be placed at 
any level, although I found one impor¬ 
tant exception. This relates to the first 
paragraph, which I kept trying to move 
to the right, with no particular success. 


Help 


The ‘Help’ system is actually con¬ 
figured as a MindWrite document itself 
so that you can size it as well as have 
it available while working on another 
document. The fact that it comprises 
levels within levels’ of information, 
however, might come as something of 
a shock when you first access the Help 
system. 

All you see Is a black diamond (the 
MindWrite symbol for a ‘top-level’ docu¬ 
ment with information hidden beneath 
it) at the left of the MindWrite Help 
document. Double-clicking to the left of 
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As of now, 
there’s no 


New SQ-2500. Only $1820, Save $767! 

Large 136 col; superquick 540 cps; 
24 nozzle ink-jet dot matrix; 5 fonts; noise free. 




better idace 


LQ-1000. Only $1125, Save $416! 

Large 136 col; fast 180 cps; Roman 
font; 24 pin dot matrix. 


ve yourself 



money 


FX-1000. Only $870. Save $337! 

Large 136 column; fast 240 cps; 9-pin dot 

matrix. 


on an 



LX-800. Only $480, Save $197! 

80 col; 180 cps; two fonts; 9 pin dot matrix. 


Epson printer! 


Don’t miss out. Phone now. 

We're celebrating our new Epson dealership 
with some fantastic offers, but stocks are limited. 

So don't miss out. Phone us now on 
(03) 794 8990 for more information. 



Robs Computer Centre 

Cnr Thomas & Scott Sts, Dandenong, 3175 
Phone (03) 7948990 


AdShop/Rob 248 
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SCREENTEST 



MindWrite is essentially a wordprocessor with outlining 
features, rather than the other way round. To look at the 
detail on any of the above topics, you double-click on 
them using the pointing finger icon 


MindWrite is very flexible. This flexibility extends from 
standard outlining facilities to the kind of detailed, statisti¬ 
cal analysis of documents shown here. Note the Word 
Count features — unusual in Mac applications 


this diamond reveals a series of 
MindWrite ‘levels’, each with informa¬ 
tion on a different aspect of using the 
system. And, unlike some other Help 
systems, the; on-line MindWrite help 
system can be resized and does not 
need to take; up the full screen. And, 
as it is a MindWrite document, it actual¬ 
ly uses the MindWrite outlining facility 
to allow you to move around it. In fact, 
it’s a good way of learning how to use 
the outlining part of the software. 

The one limitation to developing the 
Help system in this way, however, is 
that in the very early stages of using 
MindWrite you may not know the 
software well enough to move around 
the software which is supposed to tell 
you how it is used! 

Editing 

it is fair to say that Apple set a pretty 
high standard for the operation of any 
Mac-based word processor with the 
original development of MacWrite, 
such that anything which followed had 
to start from a good base. With that in 
mind, I found it no surprise to see all 
the regular cut, paste, save (and save 
as), font andiStyle settings in this ap¬ 
plication — indeed, it would have been 
disappointing if any had been missing. 
To this ‘standard’ list, MindWork has 
added some interesting extras — some 
to handle the outlining process and 
others just to improve the overall use 
of the package. These facilities include: 
• Delete file This is the second Mac 
package I have seen recently which in¬ 
corporates a delete function. I can only 


applaud this trend, as it means that 
you can free disk space (particularly im¬ 
portant when running MindWrite on a 
twin-drive Mac with no hard disk) and 
tidy up your files without having to 
either use the Switcher or quit your 
program to go back to the Desktop. 

• Just Print The Mac is a very fas¬ 
tidious machine which constantly asks 
you to set parameters to confirm things 
- particularly when printing. The stand¬ 
ard Print command on a Mac W/P 
package means that you have to fill 
out a little box detailing your preferen¬ 
ces before printing can begin. The addi¬ 
tion of a Oust Print’ now means that 
you can go directly to printing with 
default settings. 

• Preferences This is another ‘fine- 
tuning’ command that allows you to 
decide just exactly how you want 
MindWrite to look and act when you 
open or create a document. Not only 
does it allow the setting-up of basic 
parameters for dealing with the outlin¬ 
ing function (that is: with the Preferen¬ 
ces menu, you can set new documents 
to be opened in either straight ‘word 
processing’ mode or as the start of an 
outline), but also allows control of the 
data formats in which documents will 
be loaded or saved. In recognition of 
the pre-eminence of ThinkTank, you 
can set the system to open documents 
in ThinkTank format, text format or 
MindWrite format. MindWrite will also 
recognise MacWrite document formats. 

• Launch Another feature which more 
applications should employ. Launch 
merely allows you to quit MindWrite and 
run another application — without the 


need for returning to the Desktop. While 
it’s not a major feature, it does make 
things a little faster if, for example, you 
are in the habit of moving between your 
word processor and communications 
package. 

• Go To Page A command like this 
should be in every Mac word processor. 
Being able to move directly from one 
page to another— without having to go 
through the scrolling and approxima¬ 
tions (not to mention the waiting time) of 
using the scroll bar — is a real plus. 

• Mark Using the Mark command, you 
can get the system to ‘mark’ all the 
changes that have been made since 
the last save. Thus if you gave some¬ 
one a MindWrite document on disk to 
edit, you would be able to immediately 
scroll through all the changed sections 
when you got the disk back. 

• Table of Contents This feature 
again should make MindWrite suitable 
for long documents. Provided you use 
the outlining facility built into 
MindWrite, the Table of Contents com¬ 
mand can be used to construct an im¬ 
mediate title page. Although this is 
done relatively simply by creating a 
new file which just lists — in order — 
all the marked headings in the outline, 
the ability to construct a table of con¬ 
tents is still quite useful. 

Rulers and formatting 

Like most Mac word processors, 
MindWrite gets its formatting informa¬ 
tion from a ‘ruler’ — normally at the top 
of the document. In common with other 
Mac WP packages, however, 
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As of now, 

Epson PC+. Only $2,958, Save $836! 

20 Mb hard disk, twin floppy disk drives, 640K RAM, 
keyboard, colour/mono interface, 5 slots, two CPU speeds, 
keyboard, MS-DOS 3.1 and GW Basic software. 

s no better 


place to 


Epson PC. Only $1,436, Save $405! 

Complete with disk drive, keyboard, desk stand, 
512K RAM, MS DOS 2.11 & GW Basic software. 



save 



If money 
on an 


Epson PC AX Only $3,611, Save $1,020! 

Epsons AT compatible, 20 Mb hard disk, 640K RAM, 

1.2 Mb floppy, 9 slots, serial and parallel ports, 3 CPU speeds 
(Up to lOMhz!), MS DOS 3.2 and GW Basic software. 


Epson PC! 


Don t miss out. Phone now. 

We're celebrating our new Epson dealership 
with some fantastic offers, but stocks are limited. 

So don't miss out. Phone us now on 
(03) 794 8990 for more information. 



Robs Computer Centre 


Cnr Thomas & Scott Sts, Dandenong, 3175 
Phone (03) 7948990 

AdShop/Rob 222 
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MindWrite also allows for the use of 
multiple rulers so that documents may 
use a variety of line spacing, margin 
and justification options in a single 
document. 

This issued is slightly complicated in 
MindWrite, however, by the outlining 
facility — where you have to remember 
when setting a ruler that there will be 
text within ai given level that is going to 
be affected by that new ruler. 

The ruler at the top of a new docu¬ 
ment has a preset format that cannot 
be changed. There are two other types 
of rulers which can be inserted in docu¬ 
ments. A ruler labelled with a diamond 
governs the format of headings and 
any body text not governed by a body 
ruler. A ruler labelled with a paragraph 
symbol governs the format of body text. 

A ruler is sensitive to the level at 
which it is inserted and sets the format 
only for its own and deeper levels — a 
subordinate ruler does not influence for¬ 
mat at higher levels, even when text at 
those levels follows the subordinate 
ruler in the document. 

Despite this seeming complexity, it is 
quite easy to use the formatting op¬ 
tions from the MindWrite ruler. The 
same is true of the arrangement for 
headers and footers — which are each 
defined using a window that allows the 
insertion of a file name, dates, page 
numbers and even the time. While I 
personally didn’t find this as simple as 
the inclusion!of both header and footer 
options in a page set-up menu screen, 
it probably allows for greater flexibility. 

MindWrite is also very WYSIWYG 
(What You See Is What You Get) as 
both headers and footers — along with 


current line spacing — are actually 
shown in position in the document 
onscreen. 

Document control 

In terms of cursor control and use of 
keyboard, MindWork has incorporated 
a lot of keyboard-based ‘shortcuts’ that 
save you having to pull down any 
menus (the most useful of which is OP- 
TION-S for SAVE — as also used in 
Microsoft Works and some other new 
Mac applications). While a horizontal 
‘scroll bar’ has not been used on the 


‘if you have to order 
from the US by post, 
pay $300 in US currency 
and then add tax, it 
works out a bit pricey’ 


system, a few ‘sizing’ options have 
been added to the standard vertical 
scroll bar. Three icons at the bottom of 
the scroll bar allow you to size a win¬ 
dow as half, quarter or full screen, in 
addition to the standard custom sizing 
control in the bottom right-hand corner. 
The sizing icons are handy when work¬ 
ing on multiple documents, as they 
allow you to size multiple documents 
exactly so that they will all fit on the 
screen at the same time. The other 
nice feature of these sizing ‘buttons’ is 
that they also determine position. 

Imagine, for example, that you have 
two documents on the screen at once. 


but that the ‘half-size’ command has 
laid one document on top of the other. 
Rather than having to ‘eyeball’ the posi¬ 
tion of the document you want to 
move, MindWrite’s positioning buttons 
will move it automatically in place. 

Outlining 

Outlining is MindWrite’s greatest claim 
to fame over the other standard word 
processors, and it has certainly 
achieved something worth boasting 
about. Outlines can easily be con¬ 
structed ~ in much the same manner 
as on PC Outline or ThinkTank — and 
collapsed using the commands in the 
‘Arrange’ menu. Bringing the formatting 
into the standard word processing for¬ 
mat is also simple, with commands 
such as ‘Convert to Paragraph’ and 
‘Flatten all Hierarchies’ which remove 
most of the physical evidence of your 
outline when you’ve finished the docu¬ 
ment. 

Documentation 

The written documentation — in the 
form of a standard Mac-style soft cover 
book — is less heavy-going. It is 
divided via shaded ‘tabs’ along the side 
into sections that comprise a ‘Wel¬ 
come’ section — largely for those who 
have never really used a word proces¬ 
sor before; a ‘Learning MindWrite’ step- 
by-step guide — which includes a num¬ 
ber of tutorials; a ‘Using MindWrite’ sec¬ 
tion — that concentrates on all the 
major word processing and outlining 
operations; and a ‘MindWrite 
Reference’ area which runs through all 
the basic MindWrite operations at the 
back of this slim manual. 

Thus the manual seems to work 
reasonably well on three levels: ad¬ 
dressing novice Mac users, first-time 
word processing users and ex¬ 
perienced users of Mac word proces¬ 
sors — all in the same package. This 
gets away from the rather tedious and 
intimidating volume of documentation 
that tends to come with much PC 
software and gives a nod to the Mac- 
born concept of ‘self-documenting’ 
software. 

If 1 had any real criticism of the 
documentation, it would be the way the 
‘outlining’ function and the actual writ¬ 
ing functions are separated. While 
MindWrite spends a good deal of time 
boasting about just how integrated the 
application is (a view with which, by 
the way, I concur), it does not seem to 
treat the package that way in its 
documentation. There are sections on 
word processing and sections on outlin- 



You can heavily 
customise 
MindWrite for your 
own use. Here 
you see how 
everything from 
default file format 
to standard fonts 
are controlled by a 
‘Preferences' 
menu. Note the 
choice offered in 
how heading 
markers (which 
punctuate the 
beginning of each 
MindWrite topic) 
are shown — 
either numericaiiy 
or using indented 
diamond icons 
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Only Computers 2000 
offers... 



Authorised dealer 



Free 300dpi digitizer 

with your Macintosh desktop publishing system 

Free Word & Excel 

with your Mac SE Hard Disk & Imagewriter II 

Free Pagemaker 

with your Mac SE Dual 800k Drives & Imagewriter II 


AVi of these popular packages are available now at 
Computers 2000, but f you have different 
requirements, let us help you write your own special 
deal After 7 years designing and supplying Apple 
computer packages, we know our business well enough 
to be able to concentrate on yours. 


#Comprlsing Macintosh SE Hard Disk. Apple LaserPlus and Software 
*Ofrers available until August 31st 



29 Ross Smith Avenue 
Frankston Vic. 3199 
'Phone (03) 781 4244 
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EVA/480 APPLICATIONS: 


CAD/CAM/Graphics Presentation 

EVA/480 offers AutoCAD and Dr. Halo in EGA 
(640x350) and PGA (640x480) or 720x512 (higher 
resolutions on future EVA Adapters) with hardware 
window, hardware zoom and smooth panning in win¬ 
dow. It more than pays for itself in your first project 
by just saving the engineer’s design time. 

Spreadsheet 

If you are! satisfied with Lotus 1-2-3, it is because you 
have not used Tseng EVA/480. 132-column x 44 
lines spreadsheet is just the beginning. With hardware 
window and smooth panning on EVA/480, EGA and 
Lotus 1-2-3 will be much more valuable! If you are a 
serious Lotus 1-2-3 user, you will be happier with 
EVA/480. 


word processing package including Word Star, Word 
Perfect. The EVA/480 hardware window can be easi¬ 
ly programmed to show secondary documents or user 
interface with smooth scroll to make learning and us¬ 
ing word processing programs easier. 

Window and Multitasking 

EVA/480 supports Microsoft Windows in 640x 480. 
The EVA/480’s window capability can also be used to 
display background processing information efficiently 
and reliably since hardware window requires minimal 
programming and no data transfer. With little 
software modification, future higher resolution EVA 
display adapters will accomodate 1024 x 1024 
Microsoft Windows. EVA display adapters’ EGA 
compatibility and growth path is what all display 
adapters should offer. 


Mini/Mainframe Communication 

For serious computer user, PC-Mini/Mainframe com¬ 
munication application is a definite possibility. Tseng 
offers proven display adapter hardware and software 
supported by virtually all major PC - Mini/Main¬ 
frame data communication companies such as DCA 
(IRMA), CXI, Persoft and AST... Tseng is the 
trusted display company for data communication. 

Word Pi’ocessing 

EVA/480 offers 60-lines or 132-column display for 


Also available: 

EVA/3505 — World’s most powerful EGA card 

V/P short — low cost Hercules 132 column 

Ram VIEW — Hercules, 132 column, CGA 2048 soft characters. 


Desktop Publishing 

EVA/480 includes the popular Dr. Halo II package 
for graphics presentation and desktop publishing. 
Halo’s DPE (optional) Desktop Publishing Editor 
software and interface with Aldus’ PageMaker and 
Ventura’s Ventura Publisher Edition will provide full 
graphics and text desktop publishing. The ET2000 
has the most powerful EGA graphics(1280 x 1024 or 
beyond) and text capabilities to meet the needs 
of desktop publishing. 



TSENG INTERNATIONAL LTD. 

Rm. 7-2 No. 12, I.ane 222, Tun Hwa N. Rd., 
Taipei, Taiwan, R.O.C, Tel:(02)713-9974 
Telex:29609 TIITWN Fa\:886-2-7I2l075 


Distributor/OEM/VAR 
enquiries invited 


Hercules. CGA. EGA. PGA. Multisync. Dr. Hula M/S Window. Lotus 123. WordStar. Word PerfecL Auto CAD arc Registered trade marks. 
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The New EGA Generation 

POWER: Hardware Window, Hardware Zoom, Co-processor. 

RESOLUTION: EGA (640 x 350), PGA (640 x 480) and 720 x 512. 

TEXT: 80/132 Columns x 25/28/44/60 Lines 

MULTISYNC: NEC GB-1 MultiSync Display Adapter Compatible 




1. MS Window 640x480 


2.(.iuntaim.’cd EGA Gompaiibilily 





^ [)r. Halo Zoom Window in EGA or "480” Mode 


Free Drivers 
Auto CAD 
M/S Windows 
Lotus 1-2-3 
Dr Halo II 
(full package) 

3. 80x60 Lotus Spreadsheet in "480” Mode 




Available from: 

NEC Home Electronics (Australia) 
or Tseng's Authorized Distributors. 


6. Hercules Compatible 



MORE THAN JUST 
HIGHER RESOLUTION! 



■ Extended EGA 

EVA/480 is based on Tseng Labs' ET2000 VLSI Chips 
providing EGA (640 x 350) and PGA (640 x 480) or 720 
X 512 resolutions. All resolutions maintain EGA 
compatibility to assure software availability. 

■ MultiSync Compatible 

EVA/480 is fully compatible with NEC's GB-1 
MultiSync display adapter. It also supports NEC 
MultiSync monitors and compatibles. 

■ Flexible Text 

60 lines x 80 columns full page display or 132 columns 
X 25/28/44 lines display for Lotus 123,Word Perfect.... 

■ Hardware Window & Hardware Zoom 

Zoom your screen 10 times faster with smooth panning! 

Hardware window and hardware zoom make your Auto 
CAD, Versacad, Drafix, Prodesign and Dr. Halo etc fly. 

EVA/480 is much more than just higher resolution! 


■ Mini/Mainframe Connections 

EVA/480 offers the most proven DEC, IBM terminal 
emulation capabilities with 132-column display supported 
by DCA (IRMA), CXI, Persoft, AST. 

■ Reliable Compatibility 

EVA/480 offers reliable hardware emulation for CGA 
and Hercules (all modes are software switchable). 

It maintains the same reliability as you add math 
co-processor or RAM-resident programs. EVA/480 
includes a co-processor for versatile emulation of 
old and future display specifications. 

■ Best Technologies 

EVA/480's VLSI custom chips, adapters. BIOS and 
standard utilities drivers are 100% designed in USA 
by Tseng Labs., a US public company since 1984. 

Our main customers have been corporate and militaiy 
institutes that demand the best Tseng the leader 
in technology. 
















































MacBureau 


The desktop 
publishing 
experts 

Now yoM can produce 
presentation-quality type and 
design your own layouts for 
laser or Linotronic 300 
printing. Send your Mac, WP 
or IBM PC disk or use our 
typing, design and assembly 
services. You’ll be delighted 
with the results and the cost 
savings. 

Download and laser print from Mac disk 
from$1 per A4 page 


MacBureau—the first and 
best in desktop publishing 

•Si{Q2) 94 5207 
“...you’ve come 
to the right place” 


ADC COMPUTERS P/L 

^ " 24 Burwood Highway, 

Burwood, Vic. 3125 

Ph. 03-2882144 or 03-2889067 

MODEM KIT $95 

300/300 - 1200/75 - 75/1200 
Direct Connect, Answer/Originate. 
Single sided for easy Building 

Built & Tested. $155.00 

Complete with Phone. $240.00 

COMMUNICATION SOFTWARE 

for.... Viatel, with Auto Log on. 
PUBLIC DOMAIN 

SOFTWARE. .$10.00 

$590 20 Meg SEGATE Hard 

Drive Including Sales Tax. 
Full Rang^ of PC add on cards. 

PC - Compatible from.$1250.00 

AT 12mhz from.$3475.00 

386 18.7 Norton Utilities. 

Performance Plus at.$8300.00. 

Auto dial MpDEM Kit.$145.00 

Bankoatd and Visa Welcome. 


To: All Lotus/Symphony Users 

BOEING CALC 

The 3-D Power Spreadsheet 

If you are: 

* Running out of MEMORY 

* Wanting more power than 
LOTUS or SYMPHONY spread¬ 
sheets 

* Wanting to create larger con¬ 
solidation models 

* Not willing to leave the familiar 
LOTUS environment 

Then BOEING CALC is for you! 
BOEING CALC was created 
specifically to meet the limitations 
of conventional spreadsheets. 


FEATURES: 

* Disk based (no memory problems 
— spreadsheet up to 32 Mb!!) 

* 3-Dimensionai (rows, cols, and 
pages) 

* Existing LOTUS and SYM¬ 
PHONY spreadsheets run with¬ 
out conversion 

* Room to move (16,000 rows x 
16,000 cols. X 16,000 pages) 

AVAILABLE IN 

LAN VERSION 

* Up to 32 simultaneous users 

* Full cell range security 

BOEING 3-D GRAPHICS 

* Fully compatible with BOEING 
CALC, LOTUS and SYMPHONY 

* Superb graphs and facilities 

Evaluation systems for BOEING 

CALC and BOEING GRAPH are 

available. 

BMS 

THE MODELLING 
SPECIALISTS 

83-87 WELLINGTON STREET, 
WINDSOR, VICTORIA, 3181 

Telephone: (03) 51-1572 



SCREENTEST 


ing, but some essential editing and in¬ 
tegration questions — such as how to 
get round the problems of placing text 
and graphics side by side — are not 
really addressed. 

Pricing and support 

Unfortunately, the price of MindWrite 
was on the rise at press time as 
MindWork Software sought to ‘reposi¬ 
tion’ the product in the US market. It 
has been considered very much a 
word processor with an outlining func¬ 
tion — rather than an outliner with 
good word processing functions. 

At the $US125 price it had been sell¬ 
ing MindWrite, however, MindWork 
was finding that many professional 
writers, engineers, scientists and 
lawyers (at whom the system is primari¬ 
ly aimed) considered the product ‘too 
cheap’ to be worthy of merit. Thus 
MindWork will be selling a revised ver¬ 
sion of MindWrite which should be 
available by the time you read this — 
with improved screen updating (the ver¬ 
sion I tested is a little slow — with the 
onscreen display usually lagging a few 
characters behind what you have ac¬ 
tually typed) and possibly a spell-check 
facility. Its suggested retail price will be 
$US295. 

The idea, according to the company’s 
marketing director Susan Robb, is to 
change the market perception of the 
product from being a ‘low-end word 
processor’ to that of a ‘high-end out¬ 
liner’, although that’s just semantics as 
far as ! can see. 

Conciusion 

MindWrite is an innovative and 
worthwhile addition to the current 
range of Mac word processors and of¬ 
fers everything — with the possible ex¬ 
ception of a spell-checker — that the 
average writer will need in a word 
processor. It’s an excellent choice for 
anyone who needs the facilites of a 
good outlining program without losing 
the power of a top class word proces¬ 
sor. 


ent5 


MindWorks can be contacted in the US 
on (408) 625 2720. 

(While MindWrite is not officially dis¬ 
tributed in Australia, a Sydney-based 
firm, Status Graph, is prepared to im¬ 
port the product on customers’ behalf 
Status Graph estimates the cost, 
landed here, for MindWrite would be 
around $320. For more information 
telephone (02) 699 7662 — Ed.) 
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DOS-TECH PC/XT TURBO 
EPSON LX800 PRINTER 
SAMSUNG COMPOSITE MONITOR 
(GREEN OR AMBER) 
WHITTY MOUSE + SOFTWARE 
20 QUALITY BLANK DISKS 


DOS-TECH PC/XT TURBO 

• 640K RAM ON MOTHERBOARD 

• 8088 PROCESSOR 

• PROVISION FOR 8087-2 CO-PROCESSOR 

• AT STYLE KEYBOARD 

• 8 EXPANSION SLOTS 

• 2 360K DOUBLE SIDED DISK DRIVES. 

• CENTRONICS PARALLEL. SERIAL (second optional), 
GAMES PORTS 

• REAL TIME CLOCK CALENDAR. BATTERY BACK-UP 

• TURBO SWITCH BUTTON 

• 150 WATT POWER SUPPLY 

• RESET BUTTON * 

• KEYBOARD LOCK M »0 


* BOOKS * JOY STICKS $45 * WHI 
TY MOUSE + SOFTWARE $100 PERIPHER/ 
CARDS * MONITORS FUJITECH COLOUR $5i 
SAKATA COLOUR $620 SAMSUNG GREEN COf 
POSITE $195 SAMSUNG T.T.L $195 SPEED 
COLOUR $615 TVM MDT EGA (P.O.A) * PRINTER 
EPSON LX 800 $595 SUPER SEP 1201 $580 
KEYBOARDS: EXTENDED 100 KEY $250 84 KE 
XT/AT SWITCHABLE $190 ‘MODEMS (P.O.A) COf 
PUTERS PC/XT 4.77 MHZ PC/XT TURBO 4.77/1 
DOS-TECH AT 6/8 MHZ* 


(INC S/TAX) 
* 15 MONTHS 
WARRANTY 


FOR ORDERS AND ENQUIRIES. 


DOS-TECH COMPUTERS AUST 



AGENTS AND DISTRIBUTORS WELCOME 


IBM is a registered trade mark for Int’l Business Machines* All prices include sales tax* Epson is a registered trade mark of Seiko Epson Corporation. 
Prices subject to change* 
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PC SECURITY 


Protect and 

survive 



Chris Long, Richard Jinman and Kester Cranswick get ciued up on coding 
and report on software and hardware products for safeguarding your PC. 


PC power has been widely adopted in 
organisations of all sizes, even if they 
are equipped with rooms of 
mainframes. PCs have the advantages 
of being easy to use, able to run an 
enormous number of applications, and 
having more privacy than dumb ter¬ 
minals hanging off big donks. 

Yet these advantages can turn to 
out to be disastrous. The reason is 
the ease with which valuable data 
and hardware can be stolen, copied 
or vandalised. Vast numbers of cor¬ 
porate secrets are tied up in com¬ 
puters. Those same computers help 
chart the course of an enterprise. 
Without them, many businesses 
would be lost.' 

There are several classes of people 
able to hurt business data. The hacker 
is a well known phenomenon. The 
hacker’s goal is to gain access to (sup¬ 
posedly) secure systems, often just for 
the challenge, but it can be to damage 
or steal data, too. 

Equally dangerous is the common 
thief, who sees an unguarded PC as 
an item that can be quickly turned into 
cash down at the local pub. 

And, in the fiercely competitive world 
in which we live, there is always the 
threat of iridustrial espionage or 
sabotage, either by internal or external 
people. 

For all these; reasons, PC security is 
becoming morle and more important to 
aware PC owners. And it has brought 
with it a wide range of security devices 
to prevent the theft of hardware or 
restrict access to data. 

There are two types of security; that 
to keep equipment from being stolen, 
and that to make sure only 
authorised users gain access to files. 
The former consists of means to bolt 
or attach hardware to the desk. The 


latter can be either physical locking 
devices, data encryption devices or 
access control devices. 

The anti-theft items you can buy are 
self explanatory in what they aim to do. 
Anything to deter a thief can save the 
financial cost of losing a computer, and 
the often far more damaging cost of 
losing a hard disk full of irreplaceable 
data. 

Restricting access to a computer, or 
the data in it, can be done in many 
ways. The simplest is a physical lock, 
so that only a user with the correct key 
can operate the machine. However, 
this often means that a valuable 
resource is wasted on just a few key 
employees. 

More advanced, and less physically 
obvious, are the various password 
protection systems that exist. Unfor¬ 
tunately, a knowledgeable PC user can 
often gain access to sensitive files by 
the use of the many PC tools, such as 
Norton or Mace utilities, which are 
readily available. Dumping the contents 
of the hard disk, for example, may give 
away all your secrets, and even the 
passwords. 

The most secure protection is that af¬ 
forded by encryption devices. They 
code data so it is unreadable unless 
the user has access to the correct ‘key’ 
to unencrypt the software. Combine 
that with a strict back-up program, in 
case the machine or disks are stolen, 
and any business can rest assured 
that sensitive information is safe and 
secure. 

Encryption works by taking the bits in 
a file, and changing them. A simple 
system might simply add one to the 
ASCII value of each character, so that 
a D would become an E, a space be¬ 
comes an exclamation mark. 

More advanced encryption uses a 


‘key’ — a string set by the user. The 
ASCII values of the letters of this key 
are added to the characters in the file, 
and the process reversed to unencrypt 
the file. Unless the key is known, the 
chances of decoding an encrypted file 
are very, very remote. 

To further fool hackers, two or more 
keys might be used, each encoding the 
results from the previous key. Any 
such process is encapsulated in an al¬ 
gorithm. 

In the United States, a particular 
encryption algorithm was invented by 
the National Bureau of Standards. 
Called Data Encryption Standard, or 
DES, it is embodied in a particular chip 
that carries out encryption. It is also 
available on software. With 72 qua¬ 
drillion keys to choose from, security 
should be watertight. 


The software 


Security software will encrypt software, 
allow password protection of files, 
prevent their being copied, or a com¬ 
bination of these things. Other facilities 
that can improve security are also 
found among the utility programs avail¬ 
able for the PC market. These can, for 
instance, wipe a deleted file so that it 
cannot be recovered or read. Remem¬ 
ber that a Delete operation merely 
removes the first character of a file 
name from the disk directory and 
clears the ‘sector in use’ flag of the file 
allocation table. 

Note, too, that with some software, 
encrypting a file may leave an un¬ 
encrypted back-up file on the disk 
that could be read with the right 
utility. Or, if the original file is overwrit¬ 
ten, the encrypted file may be 
smaller, leaving part of the original 
file readable. These are things to 
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EPSON 


III 



COMPUTERS & PRINTERS 


FOR THE BEST PRICES IN AUGUST 


TELEPHONE EDCOM COMPUTER 


(07) 844 9501 


EDCOM COMPUTER PTY LTD, 

394 MONTAGUE ROAD, SOUTH BRISBANE 




































PC SECURITY 



Cylock allows access for up to eight users and issues each For the highest level of security, the Australian-made Encryp- 

user with key, password and access priviledges tor is hard to beat 


bear in mind when gunning for a total¬ 
ly secure system. 

Filelok 

Filelok is a data encryption program for 
PCs from the Vault Corporation, in the 
US. It is able to encrypt up to 50 data 
files at a time. To read an encrypted 
file, the user must have the Filelok disk 
and, optionally, know a password up to 
eight characters. That should be 
enough to keep most data thieves at 
bay. 

To encode a file, put the Filelok disk 
in drive B and key in B:FL followed by 
the name of the application at the DOS 
command line. A /P option allows a 
password to be specified. Only spaces 
are displayed on the screen as the 
password is entered. 

A password can be changed, but only 
if the original password is known. This 
might be necessary if the first 
password becomes known by an un¬ 
authorised user. 

With Filelok executed, any files 
created under the application will be 
protected. It is as simple as that. The 
application will be able to read both 
protected and unprotected files. 
Changing from password to non¬ 
password protection is tedious though, 
as the application must be terminated 
and Filelok run again. That takes a 
couple of minutes. 

The way Filelok works is to store the 
encrypted files on the Filelok disk, 
when the file is saved. It takes no 
longer than normal saving. The draw¬ 
backs are that Filelok does not allow 
the user to encrypt unencrypted files 
and Filelok has to be invoked each 
time the application is started. 

A command line option will display 
the protected files on the disk. Hard 


disk users will have to use DOS to 
transfer these files to the hard disk. So 
long as the Filelok disk is in the sys¬ 
tem, the data can be accessed. 

As encryption software goes, Filelok 
is not the most efficient or usable sys¬ 
tem available. It is best suited to a 
single user who wishes to keep a small 
number of files secret and wants a 
simple, effective system. 

Fortress Plus 

You would expect a firm of account¬ 
ants to be concerned about the loss of 
business assets, so it is no suprise to 
find Deloitte Haskins and Sells distribut¬ 
ing this security program. 

It is in fact more than a program, 
being perhaps better described as a 
security environment. For an office PC 
which is used by a number of people, 
it has some novel features and effec¬ 
tively restricts access to other users’ 
data. 

With Fortress Plus installed, a user 
logs onto the machine. He or she is 
then prompted for an ID and password. 
Correct response gives the user the ac¬ 
cess privileges that have been set by 
the system manager. 

Authorised users are presented with 
an icon menu, giving functions from file 
maintenance to disk formatting. Any 
icon can be set up to allow only certain 
users to action it, again through the 
use of an ID and password. By this 
means, a system manager can set up 
a system so that each user can do 
only what they are allowed to. 

Full auditing is available, so the sys¬ 
tem manager can see who has been 
using the machine, and at what times. 
The PC can also be set up on a timed 
use base, so that users are requested 
to log off when their pre-set time is up. 


The PC can also be set up so that it 
cannot be used outside certain times, 
to prevent after hours computing, for in¬ 
stance. Unless the internal clock is fid¬ 
dled with, this is a secure system. 

Nor can a user circumvent the security 
by inserting a system disk in drive A and 
powering up. Fortress Plus can be set 
to shut down the floppy drive so that the 
PC cannot be booted from disk. 

A proprietary encryption algorithm is 
available as an option to Fortress Plus, 
for added file security. Unfortunately, 
this was not included with the review 
sample, so its speed could not be 
checked. 

Prolok 

This is the sort of program that should 
be used be every software developer 
who wants to prevent unauthorised 
copying of software. It comes from 
Vault Corporation. 

Two files are found on the single 
3,5in or 5i/4in Prolok disk; one for 
software developers, and one for end 
users, HDPROLOK.EXE is for software 
developers. 

This adds about 14k to the size of an 
application. It gives each protected 
.COM or .EXE file a unique fingerprint 
and the application can only be run if 
the same fingerprint is found on the 
PC’s hard disk, or the Prolok disk is in 
the PC. 

The developer can also use Prolok to 
specify how many hard disk installs or 
back-up copies of an application can 
be made by a user. The default, and 
maximum value, is four. There is also 
a clever means to prevent users from 
trying to boot up a second PC with a 
Prolok disk, without first exiting from all 
protected applications in use on the 
first PC. 
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Scramble to shut out hackers 


Hackers who break into computers 
have much ingenuity — almost as 
much as those who design products 
intended to prevent hackers from get¬ 
ting into systems. 

Two California-based companies are 
developing security systems that iden¬ 
tify users by their distinctive typing 
patterns. The products, under 
development at Electronic Signature 
Lock, in San Francisco, and Interna¬ 
tional Bioaccess, in Palo Alto, recog¬ 
nise users by monitoring their timing 
between keystrokes. 

"It sometimes requires several at¬ 
tempts by authorised users to gain ac¬ 
cess by this procedure," said Charles 
Wood, a security consultant at Infor¬ 
mation Integrity, in San Francisco, 
who has seen demonstrations of the 
products. 

"But it’s still very appropriate even if 
you don’t Touch-type. You can also 
monitor who is on the system and do 
it unbeknown to the user," he said. 

Another plus for the system is that it 
does not require purchasing another 
data-capturing device, unlike those 
biometric identification methods, Mr 
Wood said. 

Manufacturers have demonstrated 


their ingenuity by building extra fea¬ 
tures onto user-authentication pack¬ 
ages. Dynatech Computer Power, in 
California, designed Turn-On, a 
hardware and software package, both 
for powering up a PC in another loca¬ 
tion and for authenticating a user’s 
identity before he or she accesses 
the machine. 

The package was designed for in¬ 
dividuals who have ‘more than a 
passing need’ to hook up with a 
home or office computer from 
another location, yet do not want to 
keep the machine on continually, ac¬ 
cording to George Karabatsos, 
Dynatech’s vice president of market¬ 
ing and sales. 

"Almost anything can be broken 
into, but this renders the casual in¬ 
truder ineffective," he said. 

Modem and telephone lines plug 
into the Turn-On device box, which 
senses an incoming phone call, 
powers up the PC and verifies a 
user’s password before allowing com¬ 
munication to continue. The package 
comes with a dial-back option for 
added security. It can also turn off 
the PC at the remote location when 
communications are over. 


Another option writes a serial number 
for the application to the Prolok disk, 
so the developer can verify the user 
has a legitimate version of the applica¬ 
tion by checking a particular memory 


location. Developers can also put their 
own text strings on the opening screen 
of the user Prolok program. 

The user file, HDUTIL.EXE, is used to 
install or back-up Prolok-protected ap¬ 


plications When run, it brings up a 
choice of functions, including placing 
the Prolok ‘fingerprint’ on the hard disk. 
The process could be automated by 
the software developer. With that done, 
software piracy should be almost im¬ 
possible. 

Prolok is a product every software 
developer should have. It saves having 
to develop copyright protection 
mechanisms, it cuts down the chances 
of piracy, is easy to use, and given its 
modest price, is worth its weight in 
silicon. 

Protec 

Like Fortress Plus, Protec is a security 
environment, and comes complete with 
a choice of DES or proprietary encryp¬ 
tion algorithms. 

It is installed to sit in front of the 
AUTOEXEC.BAT file. The installation 
is pretty simple, though the manual is 
not the easiest to get to grips with. Set¬ 
ting up the security is an easy process 
too. 

Users will see the Protec menu when 
the PC is booted. It lists all users and 
controls which parts of the PC can be 
accessed by each user. DOS and 
some internally driven utilities can be 
accessed from this screen. 

The utilities include DOS commands 
COPY, ERASE, TYPE, DIR and 
CHDIR, plus the encryption facilities. It 
is not as comprehensive a selection as 
a non-secured PC would have, but ade¬ 
quate for basic housekeeping. 

Encryption of the hard disk is 
automatic. Data is encoded as it is 
stored to disk, and decoded as it is 
called into memory. The choice of algo¬ 
rithm is up to you. 

The proprietary algorithm runs faster 
than the DES algorithm. A 3Mbyte text 
file was encrypted in six minutes 42 
seconds, under DES, and an amazing 
80 seconds under the proprietary algo¬ 
rithm, on an AT compatible running at 
8MHz. 

The value added feature of Protec is 
an electronic mail facility called EcM. 
Under Protec, the PC can be set up for 
from one to 52 users, and EcM allows 
users to electronically message each 
other, individually or globally. A flag is 
posted next to the user’s name when a 
message is waiting to be read. Users 
can also browse through messages, 
selecting by date or sender name. 

Like Fortress Plus, Protec has an 
audit trail facility, allowing the system 
manager to check who has been using 
the system, and if illegal use has been 
attempted by user, application, date or 
violation. 
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Protec comes with a systems manager 
handbook, and a separate handbook for 
users. The former is detailed, the latter 
keeps the secrets of Protec in the hands 
of the system manager. 

For the money, Protec offers just 
about everything you need to control 
the use of a PC and make data safe. 
In a sensitive environment, it fulfills a 
valuable task. 

Secret Disk 

This is a new PC data encryption 
product on the market, fresh from the 
US, where it has been developed by 
Lattice. The importer is so confident 
that the encryption cannot be broken 
that it has offered a $10,000 prize to 
anyone who can do so. 

It incorporates the DES algorithm, 
and the claim is made that it has been 
on the American National Security List 
of restricted exports because it was 
such a secure product. In fact, it is 
even classed as a military product, and 
is only available in the US, UK, 
Australia and New Zealand. Other 
products in this review also use the 
DES algorithm, so those claims are not 
that extraordinary. 

Secret Disk is a software product, 


and needs no associated hardware. 
When installed, one or more sections 
of the hard disk are set aside as hid¬ 
den disks, and given an encrypted 
password. Each is given a password of 
up to 24 characters. The data on those 
hidden disks is not encrypted though, 
so any hacker who knows how to use 
one of the better disk utilities may be 
able to see the files. 

Because more than one hidden disk 
can be set up, more than one user can 
therefore have encrypted files on the 
same hard disk. The files can be 
manipulated under DOS, but only if the 
correct password is known. 

The software can also hide a floppy 
disk, and files for transmission by 
modem. Data is hidden automatically 
by the software as it is needed by the 
user. 

The way files are stored means no 
extra time is needed for protection, as 
it is only the password which gives ac¬ 
cess to the drive that is hidden. 

A security expert who has seen the 
product says that it is virtually identical 
to an existing product called Phantom 
Disk. His opinion was that while it 
would keep files hidden, anyone who 
knew what files to look for, and had 
the right utility, would not be stopped. 


Combine this with the price and we are 
looking at a product that may not be as 
good as it is cracked up to be. 

SuperKey 

Borland is well known for its super 
value software. Superkey is no excep¬ 
tion, providing a data encryption facility 
for well under $200. 

Unlike the encryption software above, 
SuperKey is a utility that has to be 
called up by the user for a file to be 
encrypted. ALT/ brings it into play, and 
brings up a function menu at the top of 
the screen. 

The manual refers to DES encryption, 
and a file, KEYDES.COM. This was 
not on the review disk, apparently be¬ 
cause of export restrictions. Other im¬ 
porters have managed to bring DES 
products into the country — Borland 
must be slipping. So, do not waste 
time trying to use DES encryption. 

Encryption is provided with a file 
called KEY.COM, giving Borland’s own 
encryption algorithm. It worked pretty 
well, and encoded the 3Mbyte test file 
in almost three and a half minutes. 

Files can be encrypted in text or non¬ 
text modes. The text mode is designed 
for communications, and results in a 


DATA SECURITY FOR YOUR lOM 
THArS EVEN EASIER THAN 
GAlilNBUS 


A hardware and software system, CyLock authenticates your 
personal password and then matches airtight system codes 
against encrypted codes stored on a memory chip encased in a 
plastic key. Authorised users get keys. Others don't. 

CyLock gives you complete management control over PC access 
and data protection with file encryption, user authorisation, and a 
comprehensive audit trail. Simple. Complete. Effective. 


(02) 819 7322 

ANCHOR PAD (AUSI) 
PTYLTD 


SUITE 5, 159 VICTORIA ROAD 
DRUMMOYNE 2047 



Data security ought to be simple, complete, effective. 
CyLock PC Access and Data Protection is. 
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Join the 3V2” Revolution/ 

UPGRADE TO THE NEW STANDARD AND SAVE $$$$ 

EXTERNAL 3V2” 
DISKDRIVES 


12 MONTHS 
WARRANTY 


The industry standard has changed ! You don’t 
have to rush out and buy a new $5,000 SVa” RC. — 
instead just add an external SVa” disk drive to your 

existing RC. 

These 3Va” drives are the same found in the new 
IBM PC’s. They are fully compatible with IBM’s 
Personal System/2 Series. 

With a 3Va” drive you can back-up your hard disk 
with fewer diskettes in a fraction of the time with 
730K per disk — and increase your storage space. 

PERFECT INTERFACE (Aust.) Ry. Ltd. 

7th Floor. 8 West Street, N. Sydney NSW 2060 
Phone (02) 957 6686 
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, 3 V 2 ” Disk Drive, $695 each. 
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First 100 Drives sold 
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coded file that contains only uppercase 
alphabetic characters, and does not 
overwrite the original file. The 
restricted character set means that 
coded files can be up to twice the size 
of the original file, and the non-overwrit- 
ten original file could be a security risk. 
Good housekeeping will minimise this 
risk. 

The non-text encryption is for disk- 
stored files only, it overwrites the 
original file and uses the full character 
set. it is therefore far more secure. 
One trap for young players, however, 
is to remember in which mode a file is 
encrypted, because the file carries no 
flag to indicate under which mode it 
was encrypted. If you are unsure, 
TYPE the file, if it is presented in 
upper case characters only, it is likely 
to have been encrypted in the text 
mode. 

Borland provides a few extras with 
SuperKey. One freezes the keyboard 
when the PC is booted, and it can only 
be unlocked with the right password. 

SuperKey is not the most secure 
software package on the market, it is 
ideal for the occasional encryption of 
files, providing users are aware of the 
shortcomings. The manual is clear and 
concise, the price is affordable, and it 
is a useful security product for all but 
the most security-sensitive users. 


The hardware 


Data encryption is only one means to 
guard data against unauthorised ac¬ 
cess. However, the theft of a PC can 
result in the loss of data that may be ir¬ 
replaceable. That’s where hardware 
theft protection devices come in and by 
that I mean more than a locked door 
between the thief and the computer. 

Within this field, there are a number 
of mechanical devices to make a 
criminal’s life more difficult. Some will 
bolt a PC to a desk, others will lock the 
device to, all but authorised users, who 
must possess a key or a password. 

There is also a small number of 
hardware encryption devices, affording 
more secure protection than software. 
But all these systems must be 
measured against the inconvenience 
they bring to users. There does come 
a point when the security precautions 
make the use of a system so tedious 
that users are not going to use it. So, 
evaluate all these systems from the 
point of view of their transparency. 

Hardware encryption devices are 
markedly faster than their software 
equivalents. They have a proprietary 
chip that does the encryption. The 
speed of a chip, with direct I/O to the 


CPU board, makes bulk encryption and 
decryption as fast as any other com¬ 
puter process. 

The speed is such that an encryption 
card, once installed, can be all but for¬ 
gotten. Apart from password routines, 
users need not be aware that data is 
being encrypted. 

Each encryption card has an on¬ 
board battery to drive the dock and 
power the RAM which holds 
passwords and ID data. Cards may 
also store an audit trail that keeps 
track of who has been using the PC 
and what they have used it for. 

But besides encryption devices, there 
are also many anti-theft devices, and 
peripherals to restrict user access to a 
PC. Our review of hardware security 
items therefore covers a range of dif¬ 
ferent types of products. 

Anchor Pad 

Losing a computer, printer, monitor or 
other piece of hardware is never 
pleasant. Beside the cost and incon¬ 
venience of having to replace the 
equipment, you may also lose all the 
data that is stored on its hard disk. 

Yet a computer is not the sort of thing 
you can lock away in a cabinet every 
night, it sits on a desk, inviting the at¬ 
tention of thieves or dishonest 
employees. 

That’s where a device such as the 
Anchor Pad comes in. American made, 
it is a means of securely attaching any¬ 
thing from a telephone to a complete 
PC to a desk, unobtrusively, securely 
and effectively. 

Anchor Pads come in a range of 
sizes, with different versions for the 
Macintosh, a PC, PC and monitor, or a 
device such as a printer. Some ver¬ 
sions allow the device to be swivelled, 
adding an extra level of functionality. 

The Anchor Pad consists of a metal 
plate that is attached with a strong ad¬ 
hesive plate to any flat surface, and 
another locking plate that is bolted to 
the bottom of the computer. 

The two plates are locked together 
with two steel bolts. The holes that 
give access to the bolts are covered by 
a cylindrical lock that cannot be 
removed without a key. 

It means that the computer, or 
whatever, is solidly locked in place — 
the manufacturers claim that the ad¬ 
hesive pad will withstand a force of 
over five tons. Yet, within a few 
minutes, and with the appropriate key, 
the equipment can be removed from its 
mount. 

The design is clever, effective and 
does not mar the appearance of the of¬ 


fice desk. It is, however, a fairly expen¬ 
sive security device, with a cost of over 
$300 per PC when tax is included. And 
it does not prevent unauthorised use of 
the PC. It is best suited to situations 
where the actual removal of the com¬ 
puter is the prime concern, or as an an¬ 
cillary protection measure to encrypting 
or access restriction devices. 

AT Lock 

IBM PC/AT, AT-compatible and PS/2 
users have a basic but effective level 
of security built into their machines — 
the keyboard lock. If you haven’t al¬ 
ready lost the keys, it could be all the 
security needed to prevent un¬ 
authorised access to the data on the 
machine. 

IBM’s lock is better than that of many 
of the clone makers. It is built by the 
Chicago Lock Company, to a design in¬ 
vented by the firm’s founder, Lyle 
Schinn, way back in 1934. It has more 
variations than other circular locks, 
making keys harder to forge. The shal¬ 
low design also means that there is 
minimal interference with internal wiring. 

The AT lock freezes the keyboard, by 
interrupting a two wire link between the 
keyboard and the motherboard that 
lets the CPU sense whether a key is 
pressed. But, as it only interrupts the 
flow of current, a determined hacker 
could hot-wire the AT when the cover 
is removed. 

The problem with the AT lock is that 
getting a replacement key is difficult. If 
it is lost, you can be out of action for a 
long time, as you have to notify the 
Chicago Lock Company of the tag num¬ 
ber of the original key before it will 
issue a replacement. 

But, if you are worried about security 
and have an AT, then the lock can be 
a simple but effective means of 
security. 

Codercard 

This full length card and associated 
software gives full data encryption to 
any PC and, optionally, controls ac¬ 
cess to a PC though a security card 
and card reader. 

The system manager is the person in 
control of security. The Codercard card 
is inserted in a spare slot of any PC 
needing to be protected. The card 
reader, a plastic box the size of an ex¬ 
ternal disk drive, is connected to that. 
Users are then named, authorised and 
given access privileges by the system 
manager. Users are given a plastic 
card to access the computer. System 
managers can use an audit feature to 
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“Instant Replay is one of those 
products with the potential to go from 
unknown to indispensable in your 
software library.” PC Magazine 


Instant Replay " is a unique authoring 
system for creating: 

Demonstrations * Tutorials * Music 
Presentations • Prototypes • Menus 

When active, Instant Replay " is a DOS Shell 
that runs, memorizes, and replays programs. 
It has the unusual ability to insert prompts, 
pop-up windows, prototypes, user involve¬ 
ment, music, and branching menus into 
replays. 

Building a Demo orTutorial is easy. Just run 
any program with Instant Replay " and insert 
explanation pop-up windows, prompts, user 
involvement, music and soon. Instant Replay " 
remembers everything; it builds a demo that 
will re-run the actual program or a screens 
only prototype version. 

Instant Replay ' includes a Screen Maker 
for building pop-up windows, prototype win¬ 
dows, and menu windows. Other useful tools 
include a Prototyper, Keystroke Editor, Music 
Maker, Menu Maker, Presentation Text Editor, 
Control Guide, and Insertion Guide. 

The screen editor Screen Genie '" is de¬ 
signed to be memorized by Instant Replay. '' 
Creating animations is easy and fun; just run 
Screen Genie ' and memorize your activity. 

Instant Replay ' \or IBM and True compat¬ 
ibles, requires DOS 2.0 or greater. Instant 
Replay " is not copy protected, ond there are 
no royalties required for distribution of 
Demos. 

Instant Replay is an exciting nev/ 
product. Because of the quality of this 
product, Nostradamus provides a 60-day 
satisfaction money back guarantee. Call or 
v/rite for ordering information. We accept 
VISA, AmE/, C.O.D., Check and P.O. Demo 
diskettes and product brochure available. 
Nostradamus, Inc. 3191 S. Valley Street, 
'ste. 252, Salt Lake City, Utah S4109 
fSOl) 487-9662. 


Instant Replay' 

Features: 

■ Illustrated manual 
with index 

■ Screen Painter 

■ Afemonze and Replay actual 
programs 

■ Memorize and Replay screens only 

■ Insert: prompts, pop-ups, prototypes, 
music, and user involvement into replays 

■ Make Insertions while creating or 
reviewing 

■ Generate Vapor Ware from actual 
programs 

■ Resident Screen Painter for creating and 
grabbing windows on the fly 

■ Prototyper that includes slide shows, 
menus, and nesting 

■ Keystroke/time editor, inserter, and 
merger 

■ Replay chaining and linking 

■ Modular demo making facilities 

■ Fast forward and single step modes 

■ Music Maker 

■ Text Editor 

« Magic Demo Animator 
« Online Help 

m Self Made Tutorial included 
m Timed Keyboard Macros 
m Numerous and powerful operator Input 
options for Tutorials 

■ Dynamic Menu Maker 

■ Text File Presentation facility 
m Transparent Windows 

■ Change Defaults 

m Foreground or Background Musk 

■ Canned special sound effects 

■ Unitmifed replay branching 

■ A/us more . . . 


“Incredible . . . We built our entire 
Comdex Presentation with Instant 
Replay. Panasonic 

“Instant Replay ' 

brings new flexibility to prototypes, 
tutorials, & their eventual implemen¬ 
tation.” ” Electronic Design 

“I highly recommend Instant Replay. 

Computer Language 


instant Repiey 
Screen Genie 
Won] Genie 
NoBlinh Accelerator' 
Assembler Genie 
DOS Assistant 
Programming Libraries 
HardRunner' ' 

... and more 
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track the use of the PC, without users 
being aware of the fact that their ac¬ 
tivities are being logged. 

To boot a PC, the user slots his or 
her card in the reader, and enters their 
password. Then it is operation as nor¬ 
mal, with the PC working until shut 
down and the card is pulled from its 
holder. For unattended operation, 
Argus, the software supplied with 
Codercard, has a facility which allows 
the card to be removed without disa¬ 
bling the PC. 

Users can change their passwords by 
invoking the relevant software function. 

The major feature of Argus though is 
its encryption facility. Through this, a 
portion of a hard disk can be set aside 
as a hidden disk. Files can be saved to 
this, and given access rights for any 
authorised system user, the member of 
a user group or just the owner. 

In addition to the hidden disk, there is 
proper file encryption, using the DBS al¬ 
gorithm. A version of Codercard with¬ 
out DBS is available. 

File encryption can be done 
automatically, or already stored files 
encrypted manually, with wild cards 
permitted in file designations. Options 
to the encryption facility will hide a 
file on the directory and prevent files 


overwriting their encrypted source 
files when decrypted. 

Other utilities on Argus create ‘hid¬ 
den’ floppy disks, enlarge the size of 
the hidden part of a hard disk, remove 
the hidden disk and show its owner. 
The only security concern with the hid¬ 
den disks and without the DBS option 
is that backing up a disk unencrypts 
the hidden files. That is a curious over¬ 
sight that ill-intentioned hackers could 
well exploit. 

Codercard is not a cheap means to 
protect a network of PCs, but it is effec¬ 
tive, it combines a number of security 
approaches, can handle a number of 
users and is not difficult to administer. 
For top security, get the DBS version. 

Cylock 

This combined hardware and software 
security package is a sophisticated 
means of controlling the access of 
several users to one or more PCs. It is 
based on a lock and key approach that 
gives each authorised user a plastic 
key with which to unlock the PC and al¬ 
lows the PC manager to set up dif¬ 
ferent file access parameters for dif¬ 
ferent users. 

For each PC to be secured, a half 


card must be inserted in the mother¬ 
board. To this is attached a plastic 
housing into which a key can be in¬ 
serted. There is also a disk containing 
the installation and set-up programs. 

Any PC can be set up to be accessed 
by up to eight users, each with a 
separate key, password and access 
privileges. Keys can be copied, to in¬ 
crease the number of users. 

Bach user gains access to the PC by 
inserting his or her key in the lock and 
entering the correct password. Five 
wrong password attempts erases the 
key “ that is enough to minimise hack¬ 
ing attempts. 

The PC will only work while the key is 
in the lock. Remove it and the system 
shuts down. The only exception to this 
is if a user sets the PC to carry out a 
long, unattended operation. Remove 
the key in this instance and the 
keyboard will freeze, but the PC keeps 
on working until the operation is 
finished. Only the original user can in¬ 
terrupt the process, with key and 
password. 

Setting up a system is simple enough. 
The manual is very detailed, function 
key actions are clearly shown at the 
base of the screen, and all choices are 
from on-screen menus, with copious on- 
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EPSON PRINTERS 

AND 

SYSPAK PTY LTD 

YOG GET THE 

BEST PRICES 
AND THE BEST SERVICE 


LO-2500 

EX-1000 

FX-1000 


HERES AN EXAMPLE 

— 136 COL — 24 PIN — LQ — 5 FONTS — TRACTOR — 

SERIAL & PARALLEL INTERFACE 

- 136 COL - 300 CPS - NLQ - TRACTOR - SERIAL & 

PARALLEL INTERFACE & COL OPT 
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— IBM COMPATIBLE 

THESE ARE ONLY A FEW EXAMPLES WE HAVE ON 

PRINTERS 


$1679.00 

INCL SALES TAX 

$1155.00 

INCL SALES TAX 

$005.50 

INCL SALES TAX 


GIVE US A CALL NOW TO FIND OUT OUR PRICES ON 
PC’s LASER’S, INKJETS, DOT MATRIX & WYSE TERMINALS. 


SYSPAK PTY LTD 
15a AVON ROAD 
NORTH RYDE NSW 2113 
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Archive Computer Services Sydney pty ltd 


the opening of our New Location 


TO CELEBRATE we are offering 
only for the month of AUGUST 
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TO TAKE THIS 
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TO THANK OUR 
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the ULTRA XT. INC. 

Windows/Mouse 
Learning Dos 
M1109 Printer & Cable 
640K RAM 

Public Domain Software 

Parallel/Serial 
Ports 

Clock Calendar 
20Mb HD 
360K Floppy 
EGA Screen 
MS-DOS 
10 Disks 


TOSHIBA I NEWT1100 + 




^ Supertwisted LCD 
0 Twin Drives 
0 640 K RAM 
0 MS-WORD ^ 
Carry Case . 

DOS 3.2 
Battery & Mains Operation 
Car Adaptor Pack 
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$ 3900 ; 
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Inquire about our normally competitive prices on 

* Microsoft Products 

* Imagineering Products 

* Toshiba and Brother Printers 

* Customized Programming 

^ / OFFER APPLIES TO ALL ORDERS PLACED BEFORE SEPTEMBER 1st 1987 AND INCLUDES 
METROPOLITAN DELIVERY ANYWHERE IN AUSTRALIA. PHONE ORDERS ACCEPTED. 
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BOOKWORKER $950 


Bookworker has been designed to ease the 
transition of small businesses from manual 
book keeping to a fully computerised business 
management system. There are no complicated 
account numbers or codes to remember. 
Bookworker is fully integrated. 

DAC EASY $290 

Dac Easy gives you a fully integrated accounting 
system with instant access to Genera! Ledger, 
Accounts Receivable, Accounts Payable, Inven¬ 
tory, Purchase Order, Billing and Forecasting. 
Computerised accounting does not need to be 
expensive to be valuable. 

SYBIZ PLUS Per MixiuJc $800 

Sybiz Plus offers a total solution with modules 
that cover ail aspects of sales, purchasing, 
general ledger, stock control, costing, production 
and wages. 

OUR SUPPORT 

Software Express offers you support second to 
none, (,'hoose your own training schedule. Our 
reasonable rates are charged by the hour, so you 
can decide when you are confident enough to 
proceed on your own. Call us if you would like a 
free helpful and informative demonstration on 
the packages mentioned. Software Express offer 
a free courier delivery service for businesses 
within a 5km radius of Melbourne. Compare 



48 A'Beckett St, MELBOURNE 3000 
Phone (03) 663 6580 


Mail Orders Welcome! 


PC SECURITY 


screen assistance. It is child’s play. 

Users can change their passwords 
and set file access privileges. The op¬ 
tions here are to make text files read 
only or read/write, or make .EXE and 
.COM files executable only by certain 
users. 

There is a file encryption facility too. 
With a template file on the hard disk 
bearing the relevant access privileges, 
any new files will be automatically 
encrypted. Files can be encrypted 
manually too, by naming them at the 
relevant screen. A 3Mbyte text file 
takes just over a minute to encrypt, 
about three times as long as it takes to 
copy under DOS. 

Extensions to the encryption facility 
allow a file to be dumped to another 
disk in encrypted form, for transport, or 
unencrypted for data transmission. 

Cylock also allows the system 
manager to keep both time accounting 
and audit trail records. The former 
records which users have used the 
PC, and for how long, with the user fill¬ 
ing in the on-screen form that appears, 
and logging off with a Cylock command. 

The latter gives this information, plus 
a detailed log of what files have been 
accessed, and which applications have 
been run. Auditing is invisible to the 
user. 

Cylock is an excellent means of secur¬ 
ing any PC that is used by a number 
of people. It is even better suited to an 
office with a number of PCs shared by 
several users. 

The drawback is cost, for each PC 
must have the half card and key holder 
device. Software is cheaper, and more 
portable. However, if you are sold on 
the benefits of a hardware solution, 
Cylock is worth examining. 

Mac Security Kit 

The Anchor Pad is an elegant security 
device for almost any computer. Here’s 
an alternative for the Macintosh that is 
almost as effective, but considerably 
cheaper. 

It consists of two metal plates that 
snap into the ‘chain’ slot on the back of 
the Mac and its keyboard. These 
plates will take a padlock and a heavy 
duty, nylon covered cable can be at¬ 
tached. The cable is attached, at one 
end, to an immovable object, such as 
the desk. 

Installation takes only a minute or two 
and the brackets allow several Macs to 
be daisychained together. Each cable 
is some three metres long, and has a 
loop at each end. One loop is attached 
to the Macintosh bracket, the other has 
the cable threaded through it, and 


around a crossbar on the desk, 
if the desk has no crossbar, a heavy 
U-bolt is included. This can be 
screwed into the side of the desk. 
Moving the computer is as simple as 
undoing the padlocks. The only pos¬ 
sible drawback is that once the plates 
are snapped in place, they cannot be 
removed, as this reviewer found to his 
annoyance! The accessory also does 
nothing to prevent unauthorised use of 
the Mac. 

A determined thief could cut a desk’s 
crossbar with a saw, but as a means 
to prevent theft of the Macintosh, this 
is as effective a device as any. It is 
also affordable, costing just $79. That 
much for peace of mind is quite a 
reasonable price. 

PC Encryptor Board 

Security devices come no better than 
this Australian made PC Encryptor, 
from Eracom. It has DES encryption 
and such tight security that Bill 
Landreth would not be able to beat it. 
For the money you get a full length 
card for your PC, with the DES encryp¬ 
tion chip on it, a single disk and 
copious documentation of the very 
highest standard. The hard disk, as 
tested, had full communications 
facilities and battery backed storage of 
the encryption keys. A cheaper ver¬ 
sion, without key storage, is available 
too. 

Installation is a little more complicated 
than for other security devices, as 
there are so many variables to con¬ 
sider. 

Software installation is done by simp¬ 
ly following on-screen prompts. You 
can set which utilities and demo files 
will be installed, and the level of help 
needed. You can also install routines 
that give high level programming inter¬ 
faces for Basic, Fortran and Turbo Pas¬ 
cal applications. The experienced 
programmer could therefore write ap¬ 
plications that draw on the security fea¬ 
tures of the PC Encryptor. 

The board has a number of switches 
that may need to be set, depending on 
system characteristics. Even such 
things as the I/O address for the on¬ 
board ROM can be altered. It is an ex¬ 
tremely flexible installation procedure. 
With the system rebooted, a screen 
of operational options is presented. 
These are loading programs from 
encrypted or unencrypted disks, 
encrypting a disk, initialising the 
storage of cypher keys and displaying 
various access codes. 

Each of these functions is guarded by 
a password, with the default set to 
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From monitor size 

to overhead 
projection size. 

Instantly. 



The LCD display range 
from ASK. 

The Flat-Screen LCD monitor 
takes up only 5% of the space of 
a conventional PC monitor and still 
with full text and graphics capabilities 
plus true picture resemblance. 

It comes with an ergoarm that 
allows you to position the screen 
\A4iere YOU want. 

The f lat-Screen LCD monitor is 
like reading a newspaper. Absolutely 
flicker-free and with in-built contrast 
control. It Is basd on the latest 
"supeiiwisted" LCD technology and 
is radiation free. 

Dauimgl PANTEK CORPORATION 

rama-^l PTYLTDimcn..:! 

A Member of the ^ CkOCTFCWICS Group 


The Flat-Screen Overhead is the 
display system which takes your PC 
text and graphics into a larger-than- 
life overhead format. 

Now large audiences can see 
what happens on your screen. 

Just place the Flat-Saeen on a 
conventional overhead projector. 

Ifs ideal for presentations and 
education. Attributes such as inverse, 
blinking, highlighting etc are of 
course available. And the Flat-Screen 
Overhead is designed for true 
portability. 

Let us show you the difference. 

Call u$ for the name of a dealer 
nearyou. 

757-9 Rlversdale Rood, Camberwell Vic, 3124 
Tel: (03) 836 9633 Fax: (03) 8361682 


FTK740 



















DISCMRE 

The Empire Strikes Back 

Clearance Sale - All Products Latest Versions 


I Lotus 123 . $ 560 


IBM sorrwARE 


Ability .$150 

Above Disk . $240 

Clipper .$799 

Coda . $575 

Copywrite . $ 95 

Crosstalk XVI .$170 

I dBase III plus .$799 j 

Fastback . $180 

FoxBase+ .$550 

Fox Base+ Multiuser .$760 

I Framework 11 ..$930 1 

Freelance Plus ..$680 

Harvard Professional Publisher . $1150 

Harvard Total Project Mant^er.$669 

Javelin .)S350 

Lotus HAL . $220 

Lotus 123 . • . $580 

I Lotus Manuscript .. . . . $680 1 

Microsoft Word.$680 

Mirror .$ 49 

MultiMate3.3 .$615 

I MultiMate A^antage II ~~ $690 

Norton Advanced.$219 

Norton Utilities ver. 4 .^40 

Paradox .1.$850 

PC Alien .$ 99 

RapidFile .$490 

Reflex 1.1 . $229 

Silk . I .$270 

Super Calc 4 .-.$599 


1 Clipper . 

$ 799 


IBM SOFTWARE 1 

Sipercom . 

. $150 

Symphony ... 

.$899 

Timeline . 

. $615 

Turbo Basic ... 

. $169 

TuiboC . 

. $169 

1 Ventura Publisher . 

. $14951 

VP Planner . 

.$150 

1 Word Perfect . 

... $ 590 1 

MODEMS 1 

Netcomm 3+ 12 modem . 

. $229 

Netcomm Smart 123A . 

.$875 

Netcomm Smart 1234A. 

. $1075 

Netcomm In/Modem . 

.$360 

Netcomm In/Modem 1234 . 

.$859 

Netcomm In/Modem 123 . 

.$705 

Netcomm In/Modem 1200 . 

.$529 

Netcomm Smart 2400 . 

.$855 

Netcomm Smart 1200 . 

.$579 

Netcomm Trailblazer. 

.$Call 

i PRINTERS J 

Brother M1709 . 

.$999 

Brother MI 509 . 

.$827 

^nLQlOOO. 

. $1325 

RX100-1- incl. csf . 

.$650 

Impact L800-1 . 

. $4950 

Impact L800-2 . 

. $6900 

Impact L800-2-I- . 

.W 

NEC P5 Pinwriter . 

. $1769 


Toshiba P 341. $ 990 


PRINTERS 


NEC P6 . $880 

NECP7 .$1190 

i Toshiba P351 . $1695 1 

Toshiba P341 . $990 


STORAGE SYSTEMS 


Archive 45 MB .$1525 

DSDD floppies (10) .$18 

DSDD floppies (100) . $150 

Irwin 10MB tape internal .$1150 

Miniscribe 30MB . $850 

PlusHardCard20MB .$1290 

PlusHardCard40MB .$1990 

Seagate 30 MB Kit . $750 


IBM HARDWARE 


Hercules Ram Font . $499 

Hypertec Multifunction 512 KB . $399 

Intel Above Board . $599 

Microphonics Voice Command . $999 

Microsoft Mouse . $299 

NEC Multisync .$1299 

Qubie 6 Pak 384KB . $429 

Sigma Color 400 . $990 

Tall Tree JLaser+AT .$1100 

Taxan Supervision IV .$1350 

TVMEGAMD7 . $950 

8087 . $279 


DlSCUUflRe 



DISCVftRE (02) 212-6933 

5th Hoor, 3 SnM a, Broadwa* M 2007 TK AA235W 

ALL I^RICES INCLUDE SALES lAX. AVAIUBILITY MAY BE LIMITED AT PRICES AD\^RTISED. PRICES APPLY TO STOCK HELD AS AT IV7/8Z 




























































































































DISCMRE 

The Best Among^ die Best 

Clearance Sale - All Products Latest Versions 


Ar-286/40 MB. $3995 


THE DISCWARE AT-286 - MADE IN USA 


INTRODUCTORY PRICE $2995 


CPU: 80286,8/10 MHz 

RAM. I MB RAM 

ROM: IBM AT compatible. 

DISK STORAGE: 1.2 MB FIoppv' Drive, 

20 MBTandon Hard Disk. 

EXPANSION: 6 x 16 bit slots. 2 x 8 bit slots. 

INPUT/OUTPUT: Parallel/Serial. 

POWER: 180 watt power supply. 

OPTIONS INC: Mono or Colour Card. Key Lock 

12 months warranty'. 45 MB option. 


LIMITED QUANTITY AVAILABLE AT THIS PRICE 


TOSHIBA T3100 


THE AT FOR THOSE ON THE GO 


CPU; 8 MHz 80286 

RAM. 640 KB expandable internally 

to 2.5 MB 

ROM: IBM AT con^atible 

DISKSTORAGE: 720 KB 3.5" floppy disk 

drive, one 20 MB hard 
disk, connection for 
external 360 KB 5.25" 
floppy disk drive. 

EXPANSION: Internal expansion slot 

INPUT/OUTPUT: Serial and parallel ports. 




Toshiba T 3100/20 MB . $6550 


Kavpro PC 20 . . $23001 




mTRO 

THE PERFORMANCE SETTERS 
Kaypro 386 

CPU: 

I6 MHz 80386. 

RAM. 

2.5MB 32 Bit wide RAM, 
expandable to 16 MB. 

ROM: 

IBM AT compatible. 

DISKSTORAGE: 

1.2 MB floppy, 

one 40 MB High Speed 

harddisk. 

EXPANSION: 

One 32 Bit, three l6Bit 
and two 8 Bit slots. 


Kaypro 286i 

CPU: 

10 MHz 80286. 

RAM: 

640 KB expandable 
to 15 MB. 

ROM: 

IBM AT compatible. 

DISKSTORAGE: 

1.2 MB floppy, 

one 40 MB High Speed 

harddisk. 

EXPANSION: 

Eight expansion slots. 


Kaypro PC/PC30 

CPU: 

8.0MHZ8088A70. 

RAM: 

768 KB 

ROM: 

IBM PC/XT compatible. 

DISKSTORAGE: 

2 X 360 KB/1 X 360 
plus30 MB harddisk. 

EXPANSION: 

Nine expansion slots. 


DISCUOfiRe 



DISCWARE (02) 212-6933 

5th Floor, 3 Small a, Broadw'ay, NSW 2007 TLX: AA23509 

ALL PRICES INCLUDE SALES TAX. AVAIIABILITY MAY BE UMITED AT PRICES ADVERTISED. PRICES APPLY TO STOCK HELD AS AT 14/7/87. 
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PC SECURITY 


SMALLTALKS 



SMALLTALK/V FEATURES $ 199 

Smalltalk/V is an ideal tool for solving 
both simple and complex problems on a 
personal computer. It is currently in use 
by scientists, engineers, students, teachers 
and professionals, both for research and 
application development. These and 
other users have chosen Smalltalk/V 
because of its unique qualities: it is easy to 
learn, yet offers an unsurpassed array of 
tools for solving problems in a variety of 
fields, and is powerful enough to serve as 
a delivery vehicle for real-world 
applications - all on an IBM PC or 
compatible!! 


COMMUNICATIONS EXTENSION KIT $90 

Four communication windows are prov¬ 
ided: a UNIX browser window, a TTY 
window, a BIX browser window and a 
BIX reader window. The Unix browser 
window gives you the Smalltalk/V mouse 
and menu driver interface to a remote 
UNIX system. You can browse the 
remote file/directory hierarchy with the 
disk browser window. 

The Bix browser window is used for all on¬ 
line access to Bix and the Bix reader 
window is used for organizing, reading 
and replying to messages off-line. 

"GOODIES" EXTENSION KIT...$90 

The ‘'Goodies" extension kit offers a 
number of new capabilities that allow you 
to extend the Smalltalk/V environment to 
handle applications that require discrete 
event simulation, forward-chaining infer¬ 
ence operations, or connection to external 
sensors an instrumentation, 
MULTIPROCESSING, ZOOM, DOS 
CALL, MUSIC, OBJECT LOADER, 
FORWARD CHAINING INFERENCE 
ENGINE, 

EGA COLOUR EXTENSION KIT...$90 

The EGA colour extension kit integrates 
full EGA colour capabilities with 
Smalltalk/V’s environment, greatly en¬ 
hancing the system’s already extensive bit¬ 
mapped graphijcs capabilities, and there¬ 
fore enhancing your ability to create 
interfaces that communicate complex 
information simply graphically. 



48 A’Beckett St, MELBOURNE 3000 
Phone (03) 663 6580 


Mail Orders Welcome! 


‘password’. By changing the password, 
the system manager immediately 
restricts access to these functions by 
other users of the PC. 

For maximum security, the boot disk 
is encrypted. When the machine is 
booted from this, the user will be 
asked for the right access code. The 
user then has to know the' password 
for each of the initial menu functions. 
Through software, the system can be 
set to boot off the hard disk, preventing 
access by anyone without a password. 

The keys are your security. The 
board can store up to 240 keys, in four 
groups of 60. The 16 hexadecimal 
character keys are entered in two eight 
character parts, so for added security, 
the system manager could give each 
of two* users half the key. Keys can be 
encrypted by a master key too. 

Eracom has produced a quality 
product. Evidence of this is that the 
software is programmed to recognise 
‘weak’ DES keys. These are keys that, 
if used to double encrypt files, are like¬ 
ly to turn them back into readable text. 
On screen messages warn that a weak 
key is being entered, and refuse to ac¬ 
cept it. 

The user key is combined with a 
hardware key, unique to the PC 
Encryptor board, so that files from one 
machine cannot usually be run on 
another, even if the user key is known. 
However, there is a set of 60 ‘absolute’ 
keys that are not hardware dependent, 
for transporting files between PCs. 

Various utilities allow authorised 
users to change encryption keys, set 
drives to read only, encrypt an entire 
disk, check the encryption status of a 
disk and even double encrypt a file for 
added security. This last facility has 
the ability to detect if a file has been al¬ 
tered since it was encrypted, make it 
read only and hide it from the directory. 

Through passwords, key security can 
be made very tight. At the most secure 
level, the user has to know the 
password to run the SETKEY utility, the 
key’s group and number, the group ac¬ 
cess code, the key access code, a 
master key access code and the two 
eight digit passwords already set for the 
key. Break that and you are Houdini. 

The communications facilities are 
comprehensive, with XON/XOFF sup¬ 
ported, data transfer rates from 50 to 
9600 Baud, synchronous or asyn¬ 
chronous communications and much 
more. 

For an organisation needing the 
highest level of data security, PC 
Encryptor is hard to beat. It is highly 
priced, but sophisticated enough to 
cope with even ASIO work. 


PC Stopper 

With the release of the PC/AT, IBM in¬ 
troduced the concept of restricting ac¬ 
cess to a computer by the simple 
means of electronically locking the 
keyboard. This humble device gives 
owners of PCs and PC XTs, or com¬ 
patibles, exactly the same facility, for 
considerably less than $100. 

The device goes over the PC’s on/off 
switch, if it is in the normal position. In¬ 
stallation takes about five minutes. 

The screws holding the casing on are 
undone, and the casing slid forward. 
The cylinder lock, made by the 
Chicago Lock Company, is twiddled 
until fingers on the inside engage with 
the power switch. The Stopper is 
screwed to the PC’s backplate, the 
main cover replaced, and you are in 
business. 

From here on, you turn the PC on 
and off with the supplied keys. Lose 
them and you are in trouble, as the 
device cannot be removed unless it is 
unlocked. The distributor does claim to 
offer an express key replacement ser¬ 
vice though. 

The only possible inconvenience is 
that a power off/on reset is a little more 
fiddly than flicking the switch, and only 
the holders of the two keys can use 
the machine once it is switched off. 

The advantage over the standard 
PC/AT lock is that this lock controls 
power, not just the keyboard. The key 
can also be removed with the PC on, 
preventing an accidental power down. 
The device is reasonably unobtrusive, 
not expensive, sturdy and a useful ac¬ 
cessory if a PC is to be restricted to 
the use of only one or two people. 

PC/AT Kollar 

While a computer may be attached to 
a desk through some of the devices 
detailed above, it is often the 
peripherals that attract a thief’s atten¬ 
tion. This inexpensive accessory is the 
means to attach power cords or 
peripherals to the back of a PC, so 
that they can only be removed with a 
key, and to prevent the casing being 
removed, so internal cards can be 
stolen. 

The Kollar consists of two sturdy metal 
plates. One is screwed to the back of 
the PC cabinet, using two of the screws 
that hold the casing on. The second fits 
over the top and has two raised ridges 
which can hold cables. The size of the 
cable connections prevent them being 
pulled through. 

Attaching a padlock holds the two 
plates together, your cables are held 
securely in place, and the PC casing 


Page 168 APC August 1987 












Choose the Toshiba TllOO Plus. 
Or settle for a pale imitation. 



The Toshiba TllOO Plus portable personal computer is 
small, light, and outstandingly quick. 

But, when you switch it on, the first thing you will notice 
is how easy it is to read the new blue screen. 

Technically, this is because it is a super-twisted display, 
but all you’ll need to know is that it is probably the most 
readable LCD screen ever. 

Of course, there's a lot more to the TllOO Plus than 
its screen. 


Naturally, the TllOO Plus is compatible. 

And unlike many large computers, all this speed and 
power can be used wherever you need them. The TllOO Plus 
has built-in, rechargeable NiCad batteries that allow up to 
8 hours continuous running. 

All in all, the more you look into it, the more you will 
appreciate the Toshiba TllOO Plus. 

And, like all Toshiba computer products, it is one less 
thing to go wrong. 


Although it looks too small to be serious (less than 31cm 
X 31cm), the TllOO Plus is capable of a large volume of 
computing work. At speeds that will embarrass many larger 
computers (the TllOO Plus has two internal 3.5" floppy disk 
drives, each with 720KB capacity). 


TOSHIBA 

ONE LESS THING TO GO WRONG 


TOSHIBA (AUSTRALIA) PTY LIMITED, COMPUTER PRODUCTS DIVISION, 84-92 TALAVERA ROAD, NORTH RYDE 2113. 
SYDNEY (02) 8873322. MELBOURNE (03) 7652111. BRISBANE (07) 3529888. CANBERRA (062) 805100. 

CONROY CARPENTER/TCP03p9 




























MANDAX TURBO PC/XT 

* 808B-2 CPU, 640K on board. 4.77/8MHz selectable by software or 
hardware switch 

* Keylock, reset button and turbo switch button 



MANDAX TURBO PC/AT 

• 80286 CPU, 1MB on board, 8/10/12MHz, 0 wait state selectable by 
software or hardware 

* Unique feature: complete set-up software in licensed BIOS ROM (No 

disk required for set-up) 


Monochrome/Graphic/Printer card 
fully Hercules compatible under 
USS30.00/ 


FCC Class B Approved & Legal BIOS 

We are professional manufacturers of every kind of IBM 
PC/XT, PC/AT compatible add-on card and peripheral. 
OEM orders are. most welcome. 

Contect us today for full detaii&l 

80386 Also Available 

CD 

WE SERVE OEMs 

C&D TECHNOLOGY INC. 

P.O. Box 5-250 Taipei. Taiwan, R.O.C. 

Fax; 886-2-7916312 Telex: 24458 CDTECH 
Cable: CDTECH Taipei 

IBM PC/XT/AT 

are registered trademarks ot International Business Machines Corp 



cannot be removed. An optional extra 
to the AT/Kollar is a cable to secure 
the PC to an immovable object. 

At $49, it is certainly an affordable 
security device. However, it will only 

work with cables that are permanently 
attached to the peripheral. It is also no 
use if the thief decides to cut the cable 
with a pair of pliers. 

r 


■ Product information m 

Anchor pad 

PC Encryptor Board 

Anchor Pad Australia 

Eracom Pty Ltd 

Suite 5, 159 Victoria Road 

81-91 Military Road 

Drummoyne NSW 2047 

Neutral Bay NSW 2089 

(02)819 7322 

(02) 908 4177 

$330.60 plus tax (PC/XT) 

$1235 plus tax 

Codercard 

PC Stopper 

Securicom. 

Micro Expansion Technologies 

24 Gerbera Crescent 

48 Lugarno Road 

Strathpine OLD 4500 

Lugarno NSW 2210 

(07) 205 7218 

(02) 534 6355 

$620 plus tax 

$87 

Cylock 

PC/AT Kollar 

Anchor Pad Australia 

Micro Expansion Technologies 

Suite 5, 159 Victoria Road 

48 Lugarno Road 

Drummoyne NSW 2047 

Lugarno NSW 2210 

(02) 819 7322 

(02) 534 6355 

$1054.50 plus tax 

$49 

Filelok 

Prolok 

Communication Control 

Communication Control 

Suite 9, 1 Terminus St 

Suite 9, 1 Terminus St 

Castle Hill NSW 2154 

Castle Hill NSW 2154 

(02) 899 1133 

(02) 899 1133 

$153 

$24 plus tax 

Fortress Plus 

Protec 

Deloitte Haskins & Sells 

Unixbuiit 

461 Bourke Street 

6 Leon Street 

Melbourne Victoria 3000 

Wheelers Hill NSW 3150 

(03) 602 0622 

(03) 561 1275 

$1400 

$595 plus tax 

Mac Security Kit 

Secret Disk 

Micro Expansion Technologies 

Fagan Microprocessor Systems 

48 Lugarno Road 

95 Canterbury Road 

Lugarno NSW 2210 

Middle Park, Victoria 3206 

(02) 534 6355 

(03) 699 9899 

$79 

$629 plus tax 

Modem Security Unit 

Superkey 

Symbiotic Computer Systems 

PC Extras Pty Ltd 

PO Box 142 

PO Box K9 

Camberwell, Vic 3124 

Haymarket, Sydney NSW 2000 

(03) 882 2248 

(02) 319 2155 

$1200 

$187 
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TELEX 

EUMINATOR 

Turns every Computer Terminal in your office into an instant Telex. 


Because of the Telex Eliminators unique ability to 
apply your computer’s intelligence to the telex network 
you receive a host of benefits. 

OPERATIONAL SIMPLICITY 
A clear menu of instructions makes it easy for 
inexperienced telex users. The office word processor, 
with its own inherent advantages can be used to 
prepare messages which can be sent at any time. The 
system’s versatility allows messages to be prepared 
for sending even while the unit is transmitting or 
receiving other telexes. 

ELIMINATES YOUR TELEX MACHINE 

Big saving in equipment cost and office space. 

FLEXIBILITY 

Works with any computer system. 

CONVENIENCE & TIME SAVING 

Perform all Telex functions without leaving their desks. 

TEXT PREPARATION 

Messages can be checked on screen before sending. 

SECURITY 

Confidential information sent and received, can be 
accessed only by chosen personnel. 

PRIORITY ACCESS 

Important messages can be programmed to “jump 
the queue” 


SEND YOUR TELEXES AFTER HOURS 

Big savings in line rates. 

AUTOMATIC RE-TRY 

Save staff time re-dialing. Enter message once, the 
machine will re-try at intervals until it can get through. 

ANSWERBACK VERIFICATION 

Automatic check that you have reached the right 
number. 

MULTIPLE ADDRESSING 

You can send your message to everyone at the touch 
of a key. 

SYMBOLIC ADDRESSING 

Send your message to selected people at the touch 
of a key. 

INTELLIGENT INTERPRETOR 

Allows standard strings to be simply coded, a big time 
savings for volume users. 

NOTIFY FAILURES 

Telex Eliminator can detect and notify you of failures in 
the system. 

TELEX MANAGEMENT INFORMATION 

Telex Eliminator will prepare telex management 
reports showing the status of the telex system. Logs of 
telexes sent and received are compiled allowing a 
valuable breakdown of telex usage. 



If you would like to know more about what the Telex Eliminator can do for you, give us a call and let one of 
our representatives show you how you can have the world of communications at your fingertips. 

Unix Systems Australia Pty. Ltd. 

764 4566 

21 Young St Concord NSW 2137 
Telex AA73482 

Designed and manufactured in Australia. 


















TECHNOLOGY 


Patterning 

CD-ROM 

CD-ROM technology signals a quantum leap in information dispersement: 
a new pubiishing medium has been born. Peter Jansson expiains that the 
key to its widespread use is a workable standard, now close to approval. 


A sophisticated technology first nnade 
popular in the audio world promises to 
revolutionise the manner in which infor¬ 
mation is dispersed^. Just as personal 
computers brought \he power of com¬ 
puting to virtually every desktop, the 
tremendous capacity of CD-ROM (com¬ 
pact disk read-only memory) cannot 
help but impact the PC world. A single 
CD-ROM disk will hold the contents of 
an entire bookshelf — more than half a 
gigabyte of data (SOOMbytes) — or the 
equivalent of about 1500 5i/4inch disks. 

The key to success for CD-ROM is 
widespread use. Producing disks and 
read-out devices for this technology is 
as yet an expensive proposition. It has 
become economically viable for the 
microcomputer market only because it 
can share technology with the broad 
based consumer audio CD. Even so, 
producing data on CD-ROM entails an 
expensive mastering step that limits it 
to applications with broad appeal. 

CD-ROM is not just another storage 
device: it is a full-fledged publishing 
medium that cannot succeed if it is 
limited to a few classes of hardware. A 
universal standard is needed to make 
the information on a CD-ROM as recog¬ 
nisable to a computer as the printed 
word is to a human reader. It must be 
readable to anyone with a CD-ROM 
drive and a computer, regardless of 
the brand of equipment or software. 

Such a standard for data recording 
must be applied on three levels. The 
physical level defines the medium’s 
dimensions and properties, the charac¬ 
teristics of recording and playback 
equipment, and the methods to encode 
and record data. The logical-format 
level specifies the organisation of data 


into structures such as volumes, direc¬ 
tories, and files. The applications level 
defines and interprets recorded data. 

The physical level has been ad¬ 
dressed by the owners of the technol¬ 
ogy, Phillips of the Netherlands and 
Sony of Japan. These companies 
defined the specifications for optically 
recording digital audio in a document 
popularly known as the Red Book. 
Using the same technology, the two 
firms extended the specifications to CD- 
ROM data recording in the Yellow 
Book. 

Taking the idea one step further in 
recognising that this purely physical 
standard is insufficient for publishing 
optically recorded information, the fol¬ 
lowing group of companies has 
proposed a standard for the logical or¬ 
ganisation of data on a CD-ROM: 
Apple Computer, Digital Equipment, 
Hitachi, Microwave Systems, Microsoft, 
Phillips, Reference Technology, Sony, 
3M, TMS, Videotools, Xebec and 
Yelick. Meeting at Lake Tahoe in the 
US, in May 1986, the group developed 
a file structure that has become known 
as the High Sierra Group (HSG) 
proposal; its formal title is the ‘Working 
Paper for Information Processing: 
Volume and File Structure of Compact 
Read-Only Optical Disks for informa¬ 
tion interchange.’ 

The physical standards for the CD- 
ROM are controlled by patents held by 
Phillips and Sony; thus, the HSG has 
no power to enforce its proposal. 
However, attempts are currently under 
way to have the proposal approved as 
a voluntary standard through the inter¬ 
national Standards Organisation (ISO). 
The proposal has been submitted to 


the ISO by several national groups, in¬ 
cluding the European Computer 
Manufacturer’s Association (ECMA) 
and the National Information Standards 
Organisation (NISO) of the US Nation¬ 
al Bureau of Standards. The docu¬ 
ment’s approval as an international 
standard is expected to be complete 
by the end of 1987. 

Left unaddressed at this point is the 
applications level of standardisation. 
The HSG proposal specifies only how 
data is organised into files, not what 
files contain. For example, HSG 
specifies ASCII for encoding file names 
within directories, but does not specify 
how to encode data within those files. 

Physical disk 
organisation 

The Yellow Book specifies that data on 
a CD-ROM be divided into physical 
sectors of 2352 bytes each: 304 bytes 
for drive-mechanism synchronisation, 
sector addressing, and error correction 
and detection, and the remaining 2048 
bytes for user data. 

The physical layout of information on 
a CD-ROM is fundamentally different 
from the corresponding layout of a 
magnetic disk, in CD-ROM, sectors are 
arranged in one continuous spiral 
similar to the grooves of a phonograph 
record; in magnetic disks, they are ar¬ 
ranged in concentric circular tracks, in 
CD-ROM, data is read at constant- 
linear velocity (CLV), in magnetic disks 
at constant-angular velocity (CAV). 
With CLV, each sector of data at any 
point on a disk has the same length; 
with CAV, each sector subtends the 
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same angle (see Fig 1). The rotation 
speed of the CLV disk varies in inverse 
proportion to the radius at which data 
is being read, whereas with CAV, the 
disk spins at a constant rate of speed. 

Although variable speed requires a 
more complex drive mechanism, CLV 
provides for a maximum information 
carrying capacity at every point on the 
recording surface. The simpler, con¬ 
stant rotation speed of CAV allows 
maximum recording density only on the 
inner tracks; outer tracks typically use 
only about half the capacity. 

CD-ROM’s use of CLV and its spiral 
organisation are separate design 
decisions — neither implies the other; 
a phonograph record spinning at a con¬ 
stant rate uses spiral organisation with 
CAV, but a variable speed magnetic 
disk drive uses concentric organisation 
with CLV. The combination of CLV and 
spiral organisation was chosen for CD- 
ROM because it is optimal for CD 
audio, and by using CD audio com¬ 
ponents, CD-ROM can take advantage 
of mass production economics. 

Although spiral organisation is ideal 
for CD audio because it is the most effi¬ 
cient method for reading sequential 
data in realtime, it is not the best arran¬ 
gement for random-access retrieval. 
Finding a particular sector on one long 
track is more difficult than finding a con¬ 
centric track at a fixed radius and sear¬ 
ching through a small number of sec¬ 
tors on that track. 

To search for data on a CD-ROM, the 
head moves to the general area of the 
sector being sought, then synchronises 
with the spiral and follows the spiral 
until it reaches the correct sector. To 
maintain the constant velocity of sec¬ 
tors past the head, the drive’s rotation 
must speed up or slow down as the 


head moves radially across the disk. 
This results in a slower access time: 
access to CD-ROM data takes be¬ 
tween one-half and one full second. By 
comparison, access to data on a 
PC/AT hard disk takes less than 1/25th 
of a second (40 milliseconds). 

As with the audio CD, sectors on a 
CD-ROM are identified by playing time 
(minute and second) and by sector 
number. Sectors are read at the rate of 
75 per second, which results in an ef¬ 
fective transfer rate of 150kb per 
second. With a nominal ‘playing time’ 
of one hour, a CD-ROM contains 60 * 
60 * 75, or 270,000 sectors. Thus, at 
2k per sector, total capacity equals 
540Mbytes. According to the Yellow 
Book 00:02:00 is the first sector that 
can contain user data. 

Logical format 

Although the logical format proposed 
by HSG is (necessarily) based on the 
underlying physical organisation of CD- 
ROM, it does not depend on the size 
or spatial layout of physical sectors. Its 
aims are to optimise file formats on a 
medium where data layout is predeter¬ 
mined and invariant: to compensate for 
the slow seek times of the physical 
device; and, to facilitate CD-ROM’s im¬ 
plementation on a variety of popular 
operating systems, specially MS/PC- 
DOS, Unix, VMS, and Apple DOS. 

Space on a CD-ROM is mapped in 
units called logical sectors — the 
length of each is identical to the length 
of user data recorded on each physical 
sector. A logical sector is divided into 
logical blocks. Block length varies with 
the application, but it must be a power 
of two and at least 512 bytes. 

Logical blocks are numbered consecu¬ 


tively on the disk, beginning with zero 
for the first block in the first sector. To 
avoid dependence on the physical 
specification, the HSG proposal avoids 
references to physical-sector number¬ 
ing or to the number of sectors 
reserved before the data area. As the 
specification now stands, the mapping 
between a logical block number (LBN) 
and a physical sector is as follows: 

LBN = (minute * 60 * 75 + second * 
75 + sector -150) * blocks per sector 
All data locations are specified in terms 
of LBNs, which are recorded as 32-bit 
integers, permitting a maximum 4.3 bil¬ 
lion blocks. With the current sector 
size, the data capacity is almost 9 
terabytes (9 trillion bytes) per disk. 

The HSG proposal organises these 
numbered logical blocks into named 
files. To this end, it defines two kinds 
of structures. One describes the 
volume — the data space of the entire 
disk (or set of disks); the other 
describes and locates files within that 
space. The HSG proposal also 
specifies how to encode the informa¬ 
tion that describes these structures. 
The proposed character set is a subset 
of ASCII. Because the HSG proposal 
defines a standard at the logical, not 
the applications, level, it specifies only 
the characters to be used for recording 
the volume and file structures; that is, 
the characters in the headers and direc¬ 
tories. It places no restrictions on the 
characters that are used to record data 
within the files. It also specifies that 
directories and other organisational in¬ 
formation can be recorded in alternate 
character sets in order to support 
specific applications or languages 
other than English. 

Numeric quantities in the directories 
are recorded as binary integers of 
various lengths. In most computers, 
quantities occupying more than one 
byte can be recorded in order of least 
significant byte (LSB) or most sig¬ 
nificant byte (MSB). For example, the 
number 1234H (4,660 decimal) can be 
recorded as either 12H 34H or 34H 
12H. Most microprocessors, including 
the Intel line, use MSB ordering; most 
mainframes use LSB. Instead of choos¬ 
ing between the two, the HSG 
proposal specifies that all multibyte 
quantities be recorded in both orders: 
LSB, then MSB. Thus, 1234H would 
be recorded in four bytes: 34H 12H 
12H34H. 

Under this encoding scheme, a 
processor is not forced to switch bytes 
in order to convert numbers into its na¬ 
tive format. Although the processing 
time is saved at the expense of 
storage space, this is a decidedly good 




Constant Angular Velocity 
Concentric Tracks (magnetic disk) 


Constant Linear Velocity 
Spiral Track (CD-ROM) 


Fig 1 CL V Spiral versus CA V Concentric Organisation. At constant angular 
velocity (CAY), all sectors on a disk subtend the same angle, while at constant 
linear velocity (CLV), all sectors are the same length 
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trade-off considering the aforemen¬ 
tioned capacity of a CD-ROM. In some 
systems, multibyte quantities must be 
located on certain boundaries; or at 
least, they are more efficiently 
retrieved from certain memory loca¬ 
tions than others. The HSG proposal 
ensures that all word and double- word 
numbers are properly aligned by 
specifying zero filled padding bytes as 
it becomes necessary. 

Volume structure 

The portion of a CD-ROM that is avail¬ 
able for recording data is its volume 
space, which is divided into a system 
area, in the first 16 sectors, and a data 
area in all remaining sectors. The HSG 
proposal does not specify the structure 
and use of the system area. Although 
the HSG format is intended for a 
variety of operating systems, it 
provides for only one system area. 
However, unstructured partitions in the 
data area can be used to provide infor¬ 
mation for more than one operating 
system. 

At the beginning of the data area is a 
sequence of fixed-length records called 
volume descriptors that describe the 
general layout of volume space. They 
comprise the only data structure in the 
HSG proposal with fixed-length records 
and an assigned location. The five 
types of volume descriptor include a 
standard-files-structure volume descrip¬ 
tor (SFSVD type 1), which describes 
volume space and points to the head 
of the standard-file structure; a coded- 
character-set-file-structure volume des¬ 
criptor (type 2), which defines a stand¬ 
ard-file structure for directories in an al¬ 
ternate character set; an unspecified 
structure volume descriptor (type 3), 
which defines a partition having a for¬ 
mat that does not conform to the HSG 
proposal; a boot record (type 0), which 
provides unstructured data within the 
descriptor itself; and, a volume-descrip- 
tor sequence terminator (type 255), 
which indicates the end of the se¬ 
quence of volume descriptors. 

Every set of volume descriptors must 
include one SFSVD type 1, and only 
one is allowed per CD-ROM. Although 
several duplicate descriptors may be 
present to ensure the integrity of direc¬ 
tory data, they all must define the iden¬ 
tical file structure. The last descriptor 
must be a sequence terminator; other¬ 
wise, any number of volume descrip¬ 
tors can occur in any order. 

Boot records and type 3 unspecified- 
structure descriptors can be used to 
provide system-dependent information 
to more than one operating system. 


They can, for example, be used to sup¬ 
plement the system area at the start of 
the CD-ROM. The System ID field in 
these descriptors identifies the system 
that interprets the data. Unstructured 
partitions also can be used to record 
other file structures — for example, an 
image of a DOS disk. 

Each volume descriptor is 2048 bytes 
long. HSG specifies the length in ab¬ 
solute terms, not in relation to logical 
sector size. The information in the first 
15 bytes is the same in all volume 
descriptors. See Table 1 for layouts of 
the two most important descriptors, 
SFSVD type 1 and type 2, which 


define the variations of standard file 
structure. 

The volume descriptor’s LBN (byte 
position 1) is the logical block number 
where the descriptor starts. It is a 32- 
bit number, recorded in both LSB and 
MSB order, that identifies the particular 
copy of the descriptor, if a descriptor is 
replicated for purposes of data in¬ 
tegrity, the LBN is the only field that 
varies from copy to copy. The volume- 
descriptor type (BP 9) identifies the 
descriptor, such as type 1 or type 2. 
The Standard Identifier (BP 10) con¬ 
tains the characters CDROM to identify 
the standard to which the CD con- 
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forms, and the Standard Version (BP 
15) identifies the particular version of 
the standard. Currently, all CD-ROMs 
conforming to the HSG proposal have 
the value 1 in the Standard Version 
field. 

The remaining contents of a descrip¬ 
tor depend upon its type. SFSVD types 
1 and 2 contain the following fields: 
Volume Flags (BP 16) and Coded 
Character Set ID (BP 97) identify the 
nonstandard character set used in a 
type 2 descriptor. In a type 1 descrip¬ 
tor, these fields are set to zero. Sys¬ 
tem Identifier (BP 17) identifies the sys¬ 
tem using the system area. 

Volume ID (BP 49) is informational. 
Its function is analogous to the DOS 
Volume ID. A retrieval system would 
use this field to ensure that the proper 
disk is mounted. Volume Space Size 
(BP 89) lists the total number of logical 
blocks in the volume space, including 
the system area and any unstructured 
data areas defined by type 3 descrip¬ 
tors. Volume Count and Volume Se¬ 
quence (BP 129 and BP 133) define 
multi-volume sets. Logical Block Size 
(BP 137) defines the length of the CD- 
ROM’s basic allocation unit on the disk 
— currently 512, 1024 or 2048 bytes. 
Several fields beginning at BP 141 
describe the root directory and the 
Path Table; they point to the head of 
the standard file structure. The fields at 
BP 343, 471, and 599 (128 bytes 
each) identify the publisher, data 
preparer, and application. File Struc¬ 
ture Standard Version (BP 855), and 
the fields at BP 10 and 15, identify the 
standard to which the CD-ROM con¬ 
forms; all of these fields are informa¬ 
tional. 

The fields at BP 727 and 759 identify 
files that contain copyright notices and 
abstracts of the information contained 
on the volume. These files, if present, 
reside in the CD-ROM’s root directory. 
Four time stamps beginning at BP 791, 
encoded in ASCII, give the creation, 
modification, expiration, and effective 
date/times. Expiration and effective 
dates can be used to control time-sen¬ 
sitive information. 

The ability to define directories in al¬ 
ternate character sets supports files 
that are named in languages other 
than English. Type 2 file structures 
specify characters only for directories, 
not for encoding data in files. Although 
alternate and standard structures use 
different directories, the directories 
need not point to totally disconnected 
files. For example, each structure may 
point to its own text files recorded in a 
different language, but to a common 
set of files containing numeric data. 


Byte 

position 

Byte 

length 

Format 

Field contents in standard and 
coded character set descriptors 

1 

8 

N 

Volume descriptor logical block number (LBN) 

9 

1 

N 

Volume descriptor type 

10 

5 

C 

Volume structure standard identifier (‘CDROM’) 

15 

1 

N 

Volume structure standard version 

16 

1 

N 

Reserved/Volumeflags 

17 

32 

C 

System identifier 

49 

32 

C 

Volume identifier 

81 

8 

0 

Reserved (used in unspecified structure descrip¬ 
tor) 

89 

8 

N 

Volume space size (logical blocks) 

97 

32 

N 

Reserved/Coded character set ID 

129 

4 

N 

Number of volumes in volume set 

133 

4 

N 

Sequence number within volume set 

137 

4 

N 

Logical block size (bytes) 

141 

8 

N 

Path table size (bytes) 

149 

4 

N 

Pointer to path table in LSB order 

153 

12 

N 

Three pointers to optional occurrences of path 
table 

165 

4 

N 

Pointer to path table in MSB order 

169 

12 

N 

Three pointers to optional occurrences of path 
table 

181 

34 


Directory record for root directory 

215 

128 

C 

Volume set identifier 

343 

128 

C 

Publisher identifier 

471 

128 

c 

Data preparer identifier 

599 

128 

c 

Application identifier 

727 

32 

c 

Copyright file name 

759 

32 

c 

Abstract file name 

791 

16 

D 

Volume creation data and time 

807 

16 

D 

Volume modification date and time 

823 

16 

D 

Volume expiration date and time 

839 

16 

D 

Volume effective date and time 

855 

1 

N 

File structure standard version 

856 

1 

0 

Reserved (pad to word boundary) 

857 

512 

U 

Reserved for application use 

1369 

Total 

680 

2048 

0 

Reserved for future standardisation 

N = Binary integer 


D Digit character 0-9 

0 = Binary zero 


U “ Unspecified 

C - Character 


= See Table 3 


Table 1 File Structure Volume Descriptor. A CD-ROM must have one volume 
descriptor to define a standard file structure; it may have any number defining 
other structures coded in alternate character sets 


File structure 

The file structure defined by the HSG 
proposal is a tree shaped, multi-level 
directory structure similar to DOS and 
Unix except that it allows only eight 
levels of directories. Further, it does 
not fix the location of the root directory; 
instead, the SFSVD points to it. 

The slow CD-ROM seek time makes 
a deeply nested tree structure ineffi¬ 
cient. Opening a file listed in a sub¬ 
directory three levels below the root 
might require three or four separate 


seeks just to obtain the file’s location, 
plus another to open the file. To speed 
access, the HSG file structure defines 
a Path Table that lists the locations of 
all directories on the disk, at all levels. 
Each directory (including the root direc¬ 
tory) can be accessed through either of 
two paths: one directly through the 
Path Table, another along the pointers 
from the root through the branches of 
the tree (see Fig 2). 

The Path Table contains a directory 
descriptor for each directory on the 
disk (see Table 2). A directory name 
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Fig 2 High Sierra Group CD-ROM Directory Structure. This directory is similar to MS-DOS’s, but the added Path Table allows 
locating any directory without traversing the entire path 


can have up to 31 characters, includ¬ 
ing uppercase letters, digits, and under¬ 
scores. No punctuation characters are 
allowed because various operating sys¬ 
tems assign different meanings to them. 

Directories are assigned numbers by 
their position in the Path Table, and 
are ordered in the table by directory 
level (root first), by parent directory 
number, and alphabetically within the 
parent directory, in the sample struc¬ 
ture shown in Fig 2, the order of 
entries in the Path Table is as follows: 

1 Root Level 0 

2 ABC Level 1 

3 JKL 
4STU 

5 DEF Level 2 

6GHI 

7MNO 

8PQR 

9 AAA 

10BBB 

11 XYZ 

Because of this hierarchical ordering 
and the variable length of the entries, 
the Path Table can be searched only 
sequentially.: Efficient look-up algo¬ 
rithms, such as binary search, cannot 
be used. 

Each CD-ROM must have at least 
two copies of the Path Table. One 
copy has multi-byte numeric values 
(LBN of the directory, number of its 


parent) recorded in LSB order, the 
other in MSB order. The entire table — 
not just each numeric value - is 
repeated to save space when the table 
is read into memory. The Path Table is 
meant to reside in memory so that 
directories can be found quickly with 
minimum accesses to the CD-ROM. 
Recording the number twice would add 
six bytes to each entry; instead, extra 
space for the table is allocated on CD- 
ROM, where high capacity produces a 
low per byte cost. 

Each mandatory copy of the Path 
Table can be replicated three times for 
data integrity. All copies must define 
the identical directory structure, but 
need not point to the same directory 
files. 

The directories contain records called 
file descriptors that point to file loca¬ 
tions in the data space (see Table 3). 
Within a directory, each file descriptor 
is arranged alphabetically by a file iden¬ 
tifier that contains up to three com¬ 
ponents: a file name, followed by a full 
stop; a file extension, followed by a 
semicolon; and a file version number. 
The name and extension can contain 
uppercase letters, digits, and under¬ 
scores; the optional version number is 
made up of digit characters repre¬ 
senting a number between 1 and 
32,767. Either the name or extension 


(but not both) may be omitted. If the 
name is omitted, the identifier begins 
with a full stop. The file-identifier string 
is also limited to 31 characters. 

Files with multiple extents (for span¬ 
ning more than one disk volume) have 
one directory entry for each file extent. 
Because ail of the entries for a multi-ex- 
tent file contain the same file identifier, 
these entries are grouped consecutive¬ 
ly in the directory. The file size is a 32- 
bit integer interpreted as an unsigned 
quantity so that it provides a file extent 
size of more than 4GB. 

Interleave information in BP27 and 
BP28 of the file descriptor indicates 
whether the file is recorded on con¬ 
secutive sectors. The first value 
specifies the number of consecutive 
sectors, and the second specifies the 
number of sectors skipped. Skipping 
sectors allows the retrieval system 
more time to process the data — to 
reduce the effective transfer rate to 
less than the nominal 150k per 
second. 

Interleave on the spiral track of a CD- 
ROM differs fundamentally from inter¬ 
leave on the concentric tracks of a mag¬ 
netic disk. On concentric tracks, the 
skipped sectors are eventually en¬ 
countered agai n and can be read 
without moving the head from the track. 
On a spiral track, a sector is not en- 
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The BT-40 is a state-of-the-art tape 
streaming unit of 40 Megabytes 
capacity that can be added to most 
desk top personal computers for data 
backup, 

Back-up and storage of blocks of 
data can be accomplished from 
the computers hard disc. Data is stored 
in formatted form over 20 sectors on a 
high density DC-2000 mini tape cartridge 

The BT-40 has proven to be very 
reliable and replaces directly the 
floppy disc drive of your PC, 

For further information on the BT-40 
please refer to specifications below 
or visit us at our Parramatta showroom 
for a hands-on experience of the 
sensational BT-40 tape streaming unit. 


SPECIFICATIONS BT-40 TAPE BACK-UP UNIT 


Media 

I Capacity (formatted) 
i Recording Format 
I Recording Density 
Number of Tracks 
Blocks perTrack 
I Bytes per Block 
Data Transfer Rote 

j! 

i Tape Speed (Reod/Write) 
Tape Speed (Rewind) 

[ Error Rate 


Size and Mounting 
Overall Size 
I Overall Weight 
J - 


DC-2000 Mini-Cartridge 
40 Megabytes 
MFM bit-serial 
8333 bpl 
20 Tracks 
256 Blocks 

8192 Bytes or user selectable 
250Kbs/second= 1.875Mb/mlnute 
500Kbs/second = 3.750Mb/minute 
30/60 ips 
78 ips nominal 

Soft Error Read Rote 1 x 10e9 
Hard Error Read Rate 1 x lOell 
Seek Error Rate 1 x 10e6 
3 1/2" or 5 7/8" Form Factor 
4" X 15/8" X 5 7/8" 

Lesss than 20 oz. 


S basic Lime 

I 20 PARKES STREET PARRAMATTA 2150 

i TELEPHONE (02) 635 8877 

STORE BUSINESS HOURS: 

: MON-FRI 9am-5pm SATURDAY 9ann-4pnn 

i CREDIT CARDS: 

" MAIL ORDERS WELCOME 
! PHONE FOR DETAILS 



Mounting 3 1/Z Standard 

5 1/4" Half-Height 

Interface SAn450/475 with Intelligent Command 

Set Drive Select - A B C D 
Power Requirements 15 Watts Maximum 

-H12VDC 0.75ATypical 

1.5A Maximum 

+5VDC 0.65A Typical 

1 .OA Maximum 

MTBF 20,000 Hours 

MTTR 30 Minutes 

Environmental Operational Non-Operational 

Temperature +5C - +45C -30C - +60C 

Humidity 20%-80% 0%-99% 

Altitude -1,000 to 15,000 -1,000 to 50,000 

The two transfer rates are to support the XJ arxd AT, the stower 
speed will support both. 


CALL INTO OUR 
PARRAMATTA SHOWROOM 
AND MEET THE FRIENDLY STAFF 
WHO WILL BE ONLY 
TO PLEASED TO SHOW Ft 

THE BASIC TIME 

RANGE OF COMPUTER EQUIPMENT 
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plug in 

connputer accounting 


• BILL OF MATERIALS 

• CREDITORS 

• DEBTORS 

• EXAMINER 

• GENERAL LEDGER 

• INVENTORY 

• JOB COST 

• PAYROLL 

• POINT OF SALE 

• PURCHASE ORDER 

• SALES ORDER 

• TIME COST 


ALL-INTERACTIVE 

■MULTI-USER 

Operating systems include: 

DOS - XENIX - 
NOVELL - 3COMS - 
CCPM - CONCURRENT 


C & S COMPUTER 
SERVICE 

100 PACIFIC HIGHWAY 
WAITARA 2077 
PH: (02) 489 1181 


ATAC (VIC) PTY. LTD. 

111 LT LONSDALE ST 
MELBOURNE 3000 
PH: 903) 662 2755 

_ / 
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Byte 

Position 

Byte 

Length 

Format 

Field contents 

1 

4 

N 

LBN of directory start 

5 

1 

N 

Length of extended attribute record 

6 

1 

N 

Length of directory name (vaiue=LDN) 

7 

2 

N 

Parent directory number 

9 

LDN 

C 

Directory name 

Next 

1 

0 

Present if necessary for even length 

N = Binary integer 


Character 0 = Binary zero 


Table 2 Directory Descriptor (Path Table Record). The Path Table contains a 
descriptor of each directory on the volume and permits quick access to any direc¬ 
tory, regardless of its position in the hierarchy 


Byte 

position 

Byte 

length 

Format 

Field contents 

1 

1 

N 

Length of this directory record 

2 

1 

N 

Length of extended attribute record 

3 

8 

N 

Pointer to file extent (LBN) 

11 

8 

N 

File size in bytes 

19 

6 

D 

Recording date and time 

25 

1 

B 

File flags 

26 

1 

0 

Reserved for future use 

27 

1 

N 

Interleave size, logical blocks 

28 

1 

N 

Interleave skip factor, logical blocks 

29 

4 

N 

Volume set sequence number 

33 

1 

N 

Length of file name (value ^ LFN) 

34 

LFN 

C 

File identifier 

34-fLFN 

1 

0 

Reserved (present only if LFN is odd) 

Next 

Rest 

u 

Reserved for system use (optional) 

N ^ Binary integer 


DDigit characters 0-9 

0 = Binary zero 


B ^ Bit flags 

C B Character 


U - Unspecified 


Table 3 File Descriptor (Directory Record) Similar to MS-DOS, a directory may 
contain entries identifying both files and other directories, but unlike MS-DOS, the 
entries are variable-length 


countered again after it has passed the 
head unless the head is backed up and 
resynchronised to the spiral (a task too 
time-consuming to be practical). There¬ 
fore, the skipped blocks are either left 
as blank space or allocated to another 
file with a complementary interleave. 

As in DOS, the first two entries in 
every subdirectory point to the direc¬ 
tory Itself and to its parent, but instead 
of using full stops to identify them, the 
HSG proposal specifies OOH for the cur¬ 
rent-directory descriptor and 01H for 
the parent-directory descriptor. Unlike 
DOS, the root directory also includes 
these two pointers; because the root 
has no parent directory, its parent 
pointer points to itself. 


The attribute byte proposed by HSG 
is also similar to DOS (see Table 4). 
The existence attribute is analogous to 
the hidden attribute of DOS, and the 
associated attribute allows two different 
files to have the same name. The file 
with the associated attribute turned on 
is, in effect, a hidden file. The use of 
two files having the same name is sys¬ 
tem-dependent: for example, the main 
file could contain encrypted data and 
the associated file, the decryption keys. 

The attribute byte has eight bits, 
many of which act as switches to 
enable other attributes to be specified 
in an extended-attribute record (EAR), 
see Table 2. An EAR, If present, 
begins in the location specified by a 
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NEC PC-8201 A 


Bit 

position 

Name 

Meaning if set 

0 

Existence 

Existence of file need not be revealed upon 
user query 

1 

Directory 

This directory record identifies a subdirectory, 
not a file 

2 

Associated 

The file is associated in a system-dependent 
manner with another file of the same name 

3 

Record 

The record structure specified in the extended 
attribute record for this file does apply 

4 

Protection 

The protection modes specified in the extended 
attribute record are enabled 

5-6 

Reserved 

Must be zero 

7 

Multi-extent 

This is not the final (or only) extent for this file 

Bit 0 ^ 

Least significant bit 



Table 4 File Attribute Byte. The function of the CD- ROM file attribute byte is 
similar to that in MS-DOS. To allow specifying more attributes than can fit in one 
byte, some of the flags enable extended attributes to be recorded elsewhere on 
the volume 


Byte 

position 

Byte 

length 

Format 

Field contents 

1 

4 

N 

Owner identification code 

5 

4 

N 

Group Identification code 

9 

2 

B 

Permissions (see Table 6) 

11 

16 

D 

File creation date and time 

27 

16 

D 

File modification date and time 

43 

16 

D 

File expiration date and time 

59 

16 

D 

File effective date and time 

75 

1 

N 

Record format 

76 

1 

N 

Record attributes 

77 

4 

H 

Record length 

81 

32 

C 

Systemidentifier 

113 

64 

U 

Reserved for system use 

177 

1 

N 

Standard version 

178 

64 

0 

Reserved for future standardisation 

243 

4 

H 

Parent directory number 

247 

4 

N 

Length of applications area (vaiue==LAA) 

251 

LDR 


Directory record for this file 

Next 

LAA 

u 

Applications area 

LDR = Length of directory record, in C « Character 

first byte of directory record 
N = Binary integer 

0 = Binary zero 

B = Bit flags 

D = Digit characters 0-9 

U “ Unspecified 
* = See Table 3 


Table 5 Extended Attribute Record. This optional area precedes the data space of 
a file. It records the additional file attributes that are enabled by flags set in the file 
attribute byte 


file’s LBN; the actual data begins im¬ 
mediately after the EAR. Existence of 
an EAR is indicated by a non-zero 
length value in the EAR field at BP 2 
of the file descriptor. Directories can 
also have extended attributes. 

One purpose of an EAR is to 


specify who may access the file. As 
in Unix, permissions are specified for 
four classes of users: the system, the 
owner, members of the owner’s 
group, and all other users, sometimes 
called ‘the world'. (See Table 6 for a 
list of permission flags.) The permis- 


microcomputer 
8k RAM Module 



Peter Bancroft (03) 428 3492 
PO Box 359 South Yarra 3141 
40 Balmain St Richmond 3121 
$25 + $5 Sales Tax each 
$5 Handling charge per order 


COMPUTER 
★ REPAIR ★ 


☆ We are specialized in IBM and 
CLONES 

☆ We also care for Apple and CLONES 

☆ We look at your problem very long and 
hard (we never give-up) 

☆ Quick turn around, LOW RATES 

☆ Easy parking, open 6 days 
(9.30 am-7 pmj 

HANTRON DATA SYSTEMS (HDS) 
Unit 4, 191 Victoria Road 
Gladesville 2111. 

Tel: (02) 816-3879 



Please send me more information on the 
Sybiz Accounting Solutions. 

Mall to: Sybiz Software 

309 Angas Street or Phone (008) 88 8342. 

Adelaide 5000 

Name:. ... 

Title:. 

Company: .. 

Address:. 

....P/C = . o 

CL. 

Phone: ( ).. 


Computerised 
Accounting 
for the one fingered 
manager 

From $99 


APC August 1987 Page 183 


















































THE INTERFACE PC/AT TURBO 

FROM 

TECHNOLOGY INTERFACE PTY LTD 



includes s/tax 


Only 


$ 1790.00 


QUALITY FEATURES INCLUDED AS STANDARD 


• Intel 80286-10 Processor running at 10MHz 

• 512 Kbyte internal memory expandable to 4Mbyte on board 

• Licensed System BIOS 

• Toshiba 360 Kbyte Disk Drive and controller 

• Genuine 200 Watt power supply 

• Colour, Graphics, Printer Card 

• AT Format keyboard 

• Flip-top case with keylock, reset + turbo switches 

• User manuals 

• Warranty - 12 months 


STOP PRESS 

Also available our beautiful "Baby" PC/AT 
our Turbo PC/XT and our Portable PC/AT 


For your nearest Technology Interface Centre call: SYDNEY (02) 684 4449 MELBOURNE (03) 329 2922 

ADELAIDE (08) 316 722 BRISBANE (07) 525 318 
Dealer Enquries phone Sally on (02) 684 4999 or Toll Free (008) 224 154 

Interface Technology Pty Ltd is a subsidiary of Castle Technology Holdings Limited. 
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Bit 

position 

When clear 

When set 

0 (LSB) 

System may read 

System may not read 

1 


Reserved: must be set 

2 

System may execute 

System may not execute 

3 


Reserved: must be set 

4 

Owner may read 

Owner may not read 

5 


Reserved: must be set 

6 

Owner may execute 

Owner may not execute 

7 


Reserved: must be set 

8 

Group member may 
read 

Owning group member may read 

9 


Reserved: must be set 

10 

Group member may 
execute 

Owning group member may execute 

11 


Reserved: must be set 

12 

Any user may read 

Group member may read 

13 


Reserved: must be set 

14 

Any user may 
execute 

Group member may execute 

15 


Reserved: must be set 


Table 6 Fife Permission Flags. The four levels of file protection offered (system, 
owner, group, and world) are similar to those available in Unix, except that write 
protection is obviously not needed. This feature is available only if the operating 
system supports it 


Record format ID 

Record format 



0 

Does not conform to HSG format 

1 

Fixed length records 

2 

Variable length records, each preceded 
by a 16-bit integer length in LSB format 

3 

Variable-length records, length values 
in MSB format 

Record attribute 

Formatting control 

0 

Precede with LF, follow with CR 

1 

Formatting specified in first byte of 
each record, per ISO/FORTRAN con¬ 
ventions 

2 

Formatting specified within the record, 
to be interpreted by application 

Table 7 Record Format and Record Attributes. If specified in the extended at¬ 

tribute area, these characteristics define the structure of data records and how to 
display records on screen or on paper 


sions specified in the HSG proposal 
are highly system dependent — a CD- 
ROM is protected by permission flags 
only if the operating system or the ap¬ 
plication offer such protection. MS- 
DOS does not; under MS-DOS, a 
disk can be protected only by its ap¬ 
plications software. 

The EAR also can specify the 


record format of a file as fixed length, 
variable length, or unstructured. BP 
77 of the EAR specifies the length 
for fixed-length records and the maxi¬ 
mum length for variable-length 
records. A variable-length record is 
preceded by a 16-bit integer that 
specifies its length; the EAR’S Record 
Format field (BP 75) indicates 


whether this integer is written in LSB 
or MSB order (see Table 7). 

A copy of the entire file descriptor 
(directory entry) for the file is incor¬ 
porated in the EAR. The EAR therefore 
provides in one place all the informa¬ 
tion about the file, including the at¬ 
tribute byte, pointer to its location on 
disk, file size, and pointer to the parent 
directory entry in the Path Table. 

Multi-volume sets 

Multiple sets of CD-ROMs are used 
when the information to be recorded ex¬ 
ceeds the capacity of one disk and 
when supplementing or replacing infor¬ 
mation on the original disk. Information 
defining a multi-volume set is located 
in three fields of the SFSVD type 1 
(see Table 1): the volume-set identifica¬ 
tion (BP 215), the number of volumes 
in the set (BP 129), and the sequence 
number of each disk within the set (BP 
133). 

If all the volumes of a set are 
released together, the directory informa¬ 
tion on each volume describes the en¬ 
tire file structure on all disks of the set. 
Thus, the location of any file on any 
disk can be determined regardless of 


m 



COMPUTERS 


NETWORKING CARDS 

— Easily networks 2 to 64 IBM PC/XT/AT 
computers. 

— Share programs, data files, printers, 
plotters, etc. 

— Transfer data at 1 million bits per second. 

— Standard software includes: 

• Record locking with DBase III and DBase 
III Plus programs. 

• File lock and unlock during write 
operations to prevent interleaved 
updates, while still allowing read access 
by others. 

• Three levels (owners, group, all) of 
read/write protection for all files. 

• View remote station screen displays from 
master. 

• Transmit master display to remotes. 

These last two points are particularly 

applicable to an educational environment. 

— Optional software: 

• PC Network emulation. 

• Novell Netware emulation. 

$599 EACH including soles tax 

DEALER ENQUIRIES WELCOME 

Phone (043) 328 651 

j' ..I, 1 , -- - • _ _ _ 


17 Barry St, Bateau Bay, NSW, 2261 
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COMMUNICATIONS BREAKTHROUGH 


Microtex 666 is the foremost publisher on Telecom Australia's national videotex service 

— Viatel. 

Take a giant step into the 21st century and join Microtex 666 today. Microtex is the largest 
and fastest growing information provider on Viatel and caters extensively for 

microcomputer users. 

Feast from the ever changing software library - available for you to load straight into your micro 
and save on disk or cassette. There are over a THOUSAND programs from Australian, American 
and British software houses, all discounted and some absolutely free. 

All this and much more is part of the vast service linking thousands of Microtex and Viatel users 
across Australia, 24 hours per day, 7 days per week. 


SUBSCRIBE TO: MICROTEX 666, now for 3, 6 or 12 months. 
PHONE: (03) 531 8411 for more details 
or access page *666599# on VIATEL. 

t 
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Volume 

ID 

Volume 
set ID 

Volume 
set size 

Volume set 
sequence 

INITIAL SET 





Disk 1 

DISK A 

MY SET 

2 

1 

Disk 2 

DISK„B 

MY_SET 

2 

2 

update 





Disk 3 

DISK_C 

MY_SET 

3 

3 


Table 8 Example of Multi-volume Set The determination of which disk in a set ac¬ 
tually contains the valid directory is made by comparing the volume set size to the 
volume set sequence number 


the identity of the disk nnounted. The 
directory entry for a file contains both 
its disk number and a pointer to the 
file’s starting location. The user may 
have to change disks before the file 
can be read, but no more than one 
disk change is ever necessary. 

Although the information on a CD- 
ROM cannot be altered, a multi- 
column set can be updated by releas¬ 
ing a new disk with a different directory 
structure. This updated disk then con¬ 
tains the only valid directory for the en¬ 
tire set: any files on earlier disks that 
do not appear in the updated directory 
cannot be accessed and are, in effect, 
deleted. If the updated directory con¬ 
tains pointers to new copies of files, 
these files appear to replace the pre¬ 
vious files. 

When using an updated set on a 
single-drive system, it might be neces¬ 
sary to change disks several times to 
read one file. In the example in Table 
8, the disk set called MY__SET initially 
consisted of two volumes, each contain¬ 
ing a directory structure so that any file 
listing could be located using either 
disk. When a third disk is issued to up¬ 
date the set, only that disk contains a 
correct directory for the three-disk set. 
The directories on disks 1 and 2 are 
rendered obsolete and the system 
must be started with disk 3 mounted. 
When disk 3 is read, the system 
records that it is part of a three-volume 
set. 

If a file is needed from disk 1 or 2, 
the system prompts the user to mount 
the appropriate disk. When the disk is 
read, the system records the fact that 
its directory is obsolete because its 
volume count is less than the current 
set size. When the user is finished with 
the file on disk 2 and wants to access 
another, the system must prompt for 
disk 3 so as to access the current ver¬ 
sion of the directory. Once it has lo¬ 
cated the next file, it may need to 
prompt for disk 1 or 2 again. The 
developer of a CD-ROM application 


that may be updated should try to mini¬ 
mise this disk swapping by a careful 
lay-out of files and by maintaining ap¬ 
propriate portions of the directory struc¬ 
ture in memory. 

Levels of interchange 

The HSG proposal defines three pos¬ 
sible levels of implementation or levels 
of interchange of the disk format. The 
purpose is to accommodate the widest 
variety of operating systems. Not ail of 
them can support ail features 
described in the proposal, but instead 
of allowing each implementing party to 
choose which features to support, the 
proposal defines several acceptable 
subsets. 

In level 1, directory and file names 
are limited to eight characters and file 
extensions are limited to three. Level 1 
does not support file-version numbers, 
multi-extent files, multi-volume sets, hid¬ 
den and associated files, interleaving, 
or protection. Level 2 supports inter¬ 
leaving, and file and directory iden¬ 
tifiers up to 31 characters long, but still 
does not allow file-version numbers. 
Level 3 is the full implementation. 

A system can read equal or lower- 
level CD-ROMs, but may produce er¬ 
rors when reading disks prepared to a 
higher level. In the HSG proposal, a 
retrieval system cannot determine the 
interchange level of a particular disk. 
The proposal also does not specify 
how a system implemented at one 
level should react to information 
recorded at a higher level. These is¬ 
sues are being addressed by the stand¬ 
ards committees currently studying the 
proposal. 

MS-DOS extensions 

One of the first implementations of the 
HSG proposal on a popular operating 
system is Microsoft’s CD-ROM exten¬ 
sions for MS-DOS. These extensions, 
available only to OEM CD-ROM drive 


manufacturers, consist of two com¬ 
ponents: first, specifications for a 
device driver that controls the physical 
device, and, second, a terminate-and- 
stay-resident (TSR) program called 
MSCDEX that interfaces between MS- 
DOS and the device driver. The end 
user obtains the device driver and the 
program from the CD-ROM drive 
manufacturer. 

To incorporate a CD-ROM drive into 
a PC configuration, the user must add 
a DEVICE statement to CONFIG.SYS 
specifying the CD-ROM device driver 
file and the number of physical drives it 
supports. He then must run MSCDEX 
from the DOS prompt or a batch file. 

The device driver is defined as a 
character, not a block, device; because 
DOS block devices are restricted to file 
sizes of 32Mbytes — far from ade¬ 
quate considering the capacity of a CD- 
ROM. Therefore, the CD-ROM drive 
cannot be treated as an ordinary disk 
drive accessed by a block device driver. 

When the MSCDEX program is in¬ 
stalled, it assigns the next available 
drive letter to the CD-ROM using the 
DOS Redirection facility available in 
MS-DOS versions 3,1 and later. The 
LASTDRIVE parameter might need to 
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BAR CODE READER 


— Designed for IBM PC/XT computers 
Keyboard interface, enter data from 
keyboard or reader, no need to 
modify your software. 

— Bi-directional scanning. 

— Audible beep/LED indication of 
correct reading. 

— Switchable to select most bar code 
standards e.g. UPC/EAN/JAN/Code 
39/Codabar/lnterleaved 2 of 5. 

— Selectable baud rate 4800 to 9600. 

— Selectable CR, CR 8t LF, TAB or no 
termination character. 

— Software to print barcodes on dot 
matrix printer. 


$549 


including Sales Tax. 


DEALER ENQUIRIES WELCOME 

Ph (043) 328 651 




17 Barry St, Bateau Bay, NSW, 226 
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ASl'SOOT (SUPER TURBO) 
PERSONAL COMPUTER 


■ Intel 8088-1 CPU (10 MHz| 

■ Multifunction I/O ports 

■ 8 expansion slots 


■ Compatible with IBM PC/XT software 

■ Keyboard available in major languages 

■ OEM/SKD requests welcomed 



AUSTRALIAN DISTRIBUTOR: 


TOTAL PERIPHERALS PTY LTD 


Unit 22 /1 Short Street 
Chatswood, Sydney Tel: 
(02) 417 7455 













be set in CONFIG.SYS to assure that 
sufficient drive letters are available. 

An installation option specifies the 
number of sector buffers allocated by 
MSCDEX: the more buffers, the less 
frequently the CD-ROM must be ac¬ 
cessed. This parameter is analogous 
to the BUFFERS command in CON¬ 
FIG.SYS. Sector buffers also can be al¬ 
located in expanded memory (EMS), if 
available. 

The interface between MSCDEX and 
EMS memory has two problems. First, 
if the read of the CD-ROM drive fails 
(because of an open drive door, for ex¬ 
ample) and the user answers ‘Abort’ to 
the DOS error message, the EMS 
memory becomes unusable and the 
CD-ROM interface is inoperative until 
the system is rebooted. Second, on the 
next warm reboot after a successful 
read of the CD-ROM, the expanded 
memory manager (EMM) does not 
recognise the presence of EMS 
memory until the reboot is repeated. 
(Microsoft is working to correct both 
problems.) 

After MSCDEX is installed, the CD- 
ROM drive can be treated like a DOS 
disk drive: it can be made the current 


'. . . submissions to 
various standard setting 
groups are proceeding 
at a fast pace. Almost 
certainly, the final 
standard will be modified 
from the original. ’ 


drive, its directories can be listed, and 
files can be read from it. However, be¬ 
cause DOS treats it like a network 
drive, CHKDSK, SUBST, JOIN, and 
ASSIGN, along with a few other com¬ 
mands are not allowed. At the end of a 
directory list, the space remaining on 
the drive is listed as zero, which is 
technically correct — because the 
drive does not allow writing, no addi¬ 
tional space can be allocated. 

Because the CD-ROM device driver 
is a character device, DOS cannot call 
it directly to read blocks from CD- 
ROM. All calls to the device driver 
come from MSCDEX. DOS and 
MSCDEX communicate by means of 
undocumented interrupt 2FH (multiplex 
interrupt) calls: DOS issues several in¬ 
terrupt 2FH calls at every disk I/O re¬ 
quest. During installation, MSCDEX 
hooks itself to interrupt 2FH and then 
intercepts all calls from DOS for disk 
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AL 

FUNCTION 

0 

Get CDROM drive info 

1 

Get CDROM drive list 

2 

Get copyright file name 

3 

Get abstract file name 

4 

Get bibliographic 
documentation file name 

5 

Read VTOC 

8 

Absolute disk read 

9 

Absolute disk write 


Table 9 MSCDEX Interface. These 
MSCDEX interface functions are imple¬ 
mented through the multiplex interrupt 
2FH with AH = 15H 


I/O, processing those that refer to the 
CD-ROM drive. 

Microsoft specifies that a device driver 
for use with MS-DOS/CD-ROM exten¬ 
sions must support the following com¬ 
mands: INIT, lOCTL INPUT, INPUT 
FLUSH, lOCTL OUTPUT, DEVICE 
OPEN, DEVICE CLOSE, READ LONG, 
READ LONG PREFETCH, SEEK, 
PLAY, and STOP PLAY. These com¬ 
mands are implemented by the device¬ 
driver manufacturer, not the developer 
of the retrieval software. INIT, OPEN, 
CLOSE, and FLUSH perform standard 
functions essentially as documented for 
any device driver in the DOS Technical 
Reference Manual. lOCL INPUT allows 
MSCDEX to request status information 
from the device driver, including the ad¬ 
dress of the device header, location of 
the read head, whether the disk was 
changed, and the presence of audio 
tracks. lOCTL OUTPUT allows the drive 
door to be locked and unlocked, the 
disk to be ejected, and the drive to be 
reset (if the drive supports these func¬ 
tions under software control). 

READ LONG, which requests the 
transfer of data from the CD-ROM to 
the system, is the crux of the MSCDEX 
program: it provides a way to specify a 
32-bit sector number to an otherwise 
straightforward block-device driver. 
READ LONG operates in several 
modes. ‘Raw data mode’ returns all 
2352 bytes of the physical sector, in¬ 
cluding the 2048 data bytes of the logi¬ 
cal sector and the error-detection 
codes (EDC) and error-correction 
codes (ECC). 

‘Cooked mode’ returns only the user 
data, leaving the EDC/ECC for the 
drive controller to handle. Two options 
are available for specifying the address 
of data to be read: in HSG ‘addressing 
mode’, the sector number is specified 
as a 32-bit logical sector number; in 
Red Book ‘addressing mode’, sector 


addresses are specified in physical for¬ 
mat, as minute:second:sector. 

The READ LONG PREFETCH com¬ 
mand helps compensate for the device 
driver’s slow average access time. It in¬ 
itiates a low-priority seek operation and 
returns immediately. If a subsequent 
command is received by the drive 
before the seek is completed, the seek 
is cancelled and the next command is 
performed. An option controls whether 
the requested sectors are actually read- 
in if the seek is successful. According 
to the documentation, this command is 
used for ‘advisory seek’ operations to 
improve drive performance. 

The SEEK command performs an ex¬ 
plicit seek. Although the call also returns 
immediately, any subsequent disk 
operation waits until the SEEK opera¬ 
tion is completed. Like the advisory 
seek, this command also can be used to 
improve performance by sending the 
head to the next data area while the pre¬ 
vious input is being processed. 

PLAY and STOP PLAY need to be 
supported only by an ‘extended’ device 
driver. The PLAY command begins 
reading audio information at a specified 
sector number and sending it to the 
drive’s audio output. Control returns im- 


MHcroGram 

COMPUTERS 




MOUSES" 


— Designed for IBM PC/XT/AT, 
and compofible computers 

— Optical rotary encoders 
-- 3 tactile buttons 

— Resolution 0.16mm/counf 

— Max. fracking speed 200mm/s 
-- Connection via RS232C port 

and keyboard socket — no 
interface card needed 

— Silicon rubber coated ball 


— Compatible with all major 
software: AUTOCAD, DBASE III, 
GEM, LOTUS 123, MICROSOFT 
WORD, MULTIPAN, PC PAINT, 
PC PAINTBRUSH 



EACH including sales tax 


DEALER ENQUIRIES WELCOME 

Ph (043) 328 651 




17 Barry St, Bateau Bay; NSW, 2261 
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mediately to the caller, but playback 
continues until a specified sector count 
is satisfied or a STOP PLAY command 
is issued. The calling program can 
monitor the busy bit in the device 
driver’s status word to determine when 
playback has been completed. 

The above commands are issued to 
the device driver by MSCDEX. Com¬ 
mands to MSCDEX, in turn, usually 
come from DOS through interrupt 21H. 
However, Microsoft also provides a way 
for applications to communicate directly 
with MSCDEX, allowing them to obtain 
information not available through DOS. 

The programming interface with 
MSCDEX is implemented through the 
multiplex interrupt 2FH with AH - 15H. 
Available functions are shown in Table 
9. To invoke a function, the application 
loads 15H into the AH register, the func¬ 
tion number into the AL register, and 
other information into other registers as 
required, and executes an interrupt 
2FH. Function 0 returns the number of 
DOS drive letters assigned to CD-ROM 
drives and the starting drive letter. Func¬ 
tion 1 returns, for each DOS volume, a 
pointer to the device header for the CD- 
ROM drive and a subunit number of the 
drive within the driver. For example, if 
one device driver were supporting three 
CD-ROM drives, this function would fill 
an array with three subunit numbers 0 
through 2 and three far pointers all set 
to the same value. 

Functions 2, 3 and 4 return the names 
of the indicated files from the type 1 
volume descriptor. The copyright and 
abstract file names are defined in the 
HSG proposal, and the bibliographic 
document file is expected to appear in 
the ISO standard. Read VTOC (function 
5) displays the Volume Table of Con¬ 
tents, Microsoft’s name for the se¬ 
quence of volume descriptors at the 
front of the data area. Each call to this 
command reads the next descriptor in 
sequence. Function 9 is analogous to 
DOS interrupt 25H: it is directly con¬ 
verted into a READ LONG call to the 
device driver that reads in sectors iden¬ 
tified by logical sector number. 

Although formal CD-ROM standards 
do not as yet exist, the process of stand¬ 
ardising CD-ROM has been quite suc¬ 
cessful. Because the HSG proposal is 
already widely accepted, submissions 
to various standard setting groups are 
proceeding at a fast pace. Almost cer¬ 
tainly, the final standard will be modified 
from the original. The appearance of 
CD-ROM retrieval tools, such as the 
Microsoft DOS extensions, indicates 
that applications conforming to a base 
level can begin to reach the market. 


EN 
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THE WORLD OF 
PROFESSIONAL 
ACCOUNTING 
WITH 

POWERFUL 
SOFTWARE AT 
A MICRO PRICE 


ENTER DEBTORS ENTER CREDITORS 

ENTER GENERAL LEDGER 
ENTER INVOICING 

ENTER INTERFACE (TO WORDPROCESSING & 
SPREADSHEETS 


If you thought that Professional Accounting Software was too 
expensive for you then think again! 

Enter Accounting at just $450.00 (including tax) for all kinds of small 
to medium sized businesses. 

Full reporting options including profit & Loss & balance sheets that 
you can design yourself, on-screen enquiry details, password 
protection and easily changeable menus. Interface your accounts with 
a wordprocessor or spreadsheet. Comprehensive Chart of Accounts 
provided. Optional colours for different parts of the screen. Multi 
Company operation and many more easy to use features. 

ALL FOR JUST $450.00 (including tax). 

Minimum Hardware requirements: Most MSDOS or PCDOS based 
PC's, XT's or AT's. 128K RAM and 2x360K floppy disks. 

Now also available for the new IBM models: 30, 50, 60, 80, 

Phone Now or return the coupon provided to: 

COMPACT SOFTWARE AUSTRALIA PTY. LTD. 
Phone: (02) 371 9333 

(MSDOS Trademark of Microsoft Corporations). 

(PCDOS Trademark of IBM). 


COMPACT SOFTWARE, 

P.O. Box 138, Rose Bay 2029 ^Bankcard or Mastercard 

accepted. 

Send this coupon with a cheque or money order (add $10 delivery & handling} 

□ B/C, □ M/C No.Expiry Date. 

Name. 

Address.Postcode. 

City.State. 

Phone.Signature. 





























IS THIS HOW YOU 
FIND A POST CODE? 


LET POST CODE 
FIND rr FOR YOU! 


Hassled by not hovlnff the postcode 
tor your letter or database? 

Can’t find the Postcode booklet? 

No room on your desk tor the Phone 
Directory? 

Here Is a program to moke lile easier. 
Postcode! 

A great little utility. Postcode gives you an 
index to over 12 000 Australian 
postcodes — ready to.pop-up its window 
anytime with a single keystroke, even 
from inside your tovourite programs. 

You can scroll through the list or jump 
direct to the locality name. Once you're 
there, another key^oke pops the window 
down and you ore back in your program, 
li you preier, send the code to your 
program with a single keystroke — just 
os ii you had typed it. 



Postcode uses a tiny 13K oi memory and 
a 70K data file that you con use 
comfortably, even without a hard disk. 
Small efficient and compatible. Just what 
you would expect from the company 
which invented resident software. 
Postcode. Order it today and moke your 
life that little bit easier. Only $49. 


FBN 

Software 

AUSTRALIAN SYSTEMS SOFTWARE 
2 SOLANDER COURT 
YARRALUMLA ACT. 2600 
_ (062) 81 2021 _ 


Hukij to your 

personal camputer display 

mare public. 


Introducing the first 
electronic display system under 
two thousand dollars* 

New Kodak Datashow. 

Any image you can generate 
on your IBM or IBM-compatible 
personal computer, you can 
plaster across a wall. 


Place Datashow on your 
overhead projector, connect 
to your PC, and away you go. 

You can program. You can 
forward and reverse. You can 
random access, split screen, 
reduce and highlight. And all 
by fully remote control. 


For full Datashow data, 
in Melbourne call 353 2185. 
Elsewhere, 008(toll free) 
339801. 

Project Yourself 
like a profession^, 

K(K)ak is a rvKistervd trademark.''Plus jsaJes las if apptii able 341'I*7(K)7 


APC August 1987 Page 191 



























5-1/4 ' Half Height 
Floppy Disk Drive for 
Commodore 

Fully compatible with Commodore C64 and 
Cl 28. 

1/3 faster than 1541 

The best price what you have never Seen. 
The fastest delivery: 3 days after your order 

OCEANIC ELECTRONICS CORP. 

Please call for: 

ADDRESS: 7TH. FL, 123 SEC 1, 

NEI HU RD, TAIPEI, 

TAIWAN, R. O. C. 

P. O. BOX: 25 NEI HU, TAIPEI 
TLX: 19423 OCNEC 
TEL: (02) 7962377 
CABLE: "OCNEC” TAIPEI 
FAX: 886-02-7962994 


Transfer Rate (K bytes/sec) 

125 

Memory Capacity 

(K bytes) 

Unformatted 

Per DISK 

174 

Formatted 

Per DISK 

167 

Inside track recording Density (bpi) 

2768 

Inside Track Flux Density (bpi) 

5536 

Sectors Per Disk 

17 to 21 

Tracks Per Disk 

36 

Track density (tpi) 

48 

Number of heads 

1 

Track to Track Access time 

6ms 

Disk Rotational Speed (rpm) 

300 

Motor Starting Time 

1 50ms 


MEASUREMENT (mm): 150x50x270 

5pcs/CTN/18.5Kg/2.22' 

DISTRIBUTORS are WELCOMED! 
































AFTER DARK 



Stephen Applebaum dons his trendiest gear for a trip to Tonetown, and 
then decides to throw a murder party. How, and why does he do it? Find 
out in the best of this month’s games. 


Time of your life 

Title; Tass Times in Tonetown 
Computer: Commodore 64, IBM PC 
Supplier: Imagineering 
Price: $37 (C-64), $66 (iBM PC) 

Tonetown is a unique world on the 
other side of your imagination: it is 
oddly familiar, and yet so different, that 
survival there depends on your ability 
to assimilate into the sub-culture 
created by the ultra-hip inhabitants. 

To be acceptable to the denizens of 
Tonetown you must be chic, urbane 
and a little on the weird side. Tourists 
are definitely not ‘cool’. Their ‘Jonboi 
Waltune’ (red-neck) outfits are reviled 
by the locals and can even lead to a 
bad case of rigor mortis if not traded in 
for the right gear; such is the extent of 
the hatred their dowdiness inspires in 
the sartorially aware Tonetownians. 

Cool is tass and tass is a dyecut 
dyeorama hairdo, a Troppowear 
jumpsuit or the Daglets singing Tass’, 
their smash hit single. 

On the surface, Tonetown is a 
Sybaritic paradise: there’s music, ‘acid’ 
cocktails, glo burgers and even a wood 
where ‘magic’ mushrooms grow wild. 
But below this exterior of unmitigated 
superficiality there flows an undercur¬ 
rent of dread. 

Everything bad that happens In 
Tonetown - and there is plenty — can 
be traced back to Franklin Snarl, an 
evil character who resembles a cross 
between an alligator and a shagpile car¬ 
pet. He, it would be fair to assume, is 
solely responsible for the disap¬ 
pearance of Gramps, the reason for 
your foray into Tonetown. 

Having discovered a way of passing 
between dimensions, Gramps has got 
himself stuck in Tonetown and is un¬ 
able to return to his cosy, winterised 
log cabin. His only hope of making it 
back is if you, too, enter Tonetown and 
show him the way. 

You are escorted throughout the ad¬ 
venture by Ennio the Legend, an es¬ 
teemed reporter employed on the 



Tonetown Times, who would not war¬ 
rant a mention were it not for him 
being a dog. In fact, Ennio is the incar¬ 
nation of Gramps’ faithful hound Spot’s 
alter ego. 

Excellent as it is, Tass Times in 
Tonetown will most likely be ignored by 
adventure purists since it goes against 
virtually everything they believe in; not 
only does it have graphics, but also a 
system that allows commands to be ex¬ 
ecuted without the necessity for typing 
them in beforehand. (It is worth noting 
here that the graphics can be turned off 
and the game played as a straight ad¬ 
venture. But if you are going to do that, 
why buy the game in the first place?) 

All the most commonly used com¬ 
mands may be accessed by 10 function 
keys. This means that if you want to 
drop an object, for example, all you need 
to do is press the key programmed with 
the ‘drop function’ and then either type in 
the name of the object or point to it 
onscreen using the mouse. 

Tass Times in Tonetown’s display is 
divided into a number of different sec¬ 
tions, the largest being a graphical rep¬ 
resentation of the current location. 
There are quite a few such pictures in 
the game, many of which are 
animated. The opening frame, for in¬ 
stance, depicts the interior of Gramps’ 
cabin, where a clock complete with 
swinging pendulum ticks away noisily 
on one of the walls. 

Some of the aforementioned pictures 
contain objects which can be picked up 
and kept for use later on in the game. An 
inventory of all that you are carrying is 



displayed in a strip running along the bot¬ 
tom of the picture. In addition to the 
graphics, each location is also described 
using text. This gives the story so far, 
telling you what is happening in the pic¬ 
ture and who the characters are. 

On the right-hand side of the display 
are a number of icons, some of which 
represent the same operations 
programmed onto the function keys: 
‘talk to’ and ‘tell me about’ are different 
though, and allow you to communicate 
with characters. 

To talk to someone, you must know 
his or her Christian name, as this is the 
accepted form of address. Some 
people’s first names are not available 
from the program itself, and in this 
case you must refer to the copy of 
Tonetown Times supplied as part of 
the overall Tass Times in Tonetown 
package. The newspaper is not simply 
a piece of otiose gimmickry, cynically 
tossed in at the last minute to beef-up 
the package (a practice currently pur¬ 
sued by some companies I could men¬ 
tion). Rather, it is an extra dimension 
that contributes to the adventure’s at¬ 
mosphere. 

Tass Times in Towntown is one of 
the most enjoyable computer adven¬ 
tures I have played. The graphics are 
excellent, the storyline is unusual and, 
most important of all. It is accessible. 
And because many of the clues 
needed to progress in the game have 
been conspicuously ‘hidden’ in the 
newspaper, not even the most naive 
adventurer could get so stuck as to 
give up. Definitely one for the collection. 
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H riurdor Party! 

You.'ve lust beE*n invited to a party where the ob j ect i s murder. . . 

Year% ago, back in the heady day?i of the Woodstock Nation, you 

rented a room in an old Victorian house in Berkeley. It turned out 
to be more than just a place to hang your macrame: your housemates 
were the most -far out people you' d ever met. 

There was Babsie: a true innocent, she saw magic everywhere; Zing, 
inguisitive, loyal, and adventurous; Liptoi, who turned an 
a], ternat i ve litestyle into a small -fortune; and Wallaby, whose quest 
for justice inevitably led to Berkeley. 

But the guru and guiding light was Jeremy Bummers. Loved by 

everyone who met him, he went on f ro(n a life of quiet con tempi at i on 

to became, incredibly, a great film star. 

And now, years later, even thQv.igti you and the others tiave drifted 
in t c sep ar at e or bit s, you c on tinue to feel someh ow 1in k ed wit h one 
another. Perhaps that link ran most strongly through Jeremy, the 
one who brougtit. you together i n ttiE* f i r st p 1 ace . What wi 1 1 happen 
to that binding force now that Jer-emy is de^d, a suicide, a person 
you' cJ least figure to take his own life. ."7 And why would he kill 
himself ? 

You'll have a chance to find that out when you spend a few hours 
with your old pals. Take the time to get reacquainted with them. 
Read the profiles on the neiit couple of pages, and pay close 
attention tP your own profile (including the 'bitter truth"). Who 
knows''' Maybe the answers lie hidden there... 


Murder made easy 

Title: Make Your Own Murder Party 
Computer: Commodore 64/128, 

Apple, IBM PC 
Supplier: ECP 

Price: $69.95 (C-64), $79.95 (Apple), 
$69.95 (IBM PC) 

Murder parties have apparently been 
popular in the US and various other 
countries for over a century. These 
peculiar events entail a bizarre game 
of charades, where visitors play the dif¬ 
ferent characters involved in a murder 
investigation; the aim of the game 
being to uncover who has committed 
the crime. 

Make Your Own Murder Party is quite 
a departure for Electronic Arts. It is a 
difficult package to define, since it 
does not slot neatly into any of the ac¬ 
cepted divisions of software; anyone 
thinking they were buying a detective 
adventure, for example, would be sadly 
disappointed, and no doubt want his or 
her money back. People looking for 
something, a little unusual, on the other 
hand, might just find it to their liking. 

The preparations for a good murder 
party are time-intensive and laborious. 
Not only do you have to think up a good 
scenario, but also design and send out 
invitations as well as write personalised 
clue books for each of the guests. With 
Make Your Own Murder Party this is all 
handled by the computer; leaving you 
with the less onerous tasks of deciding 
who to invite and what you are going to 
give them to eat and drink. And since a 
murder party is a kind of cross between 
human Cluedo and The Mouse Trap, 
you are also responsible for creating the 
right ambience. A murder party could be 
a fiasco from the start if the atmosphere 
is not right, as players might find it dif¬ 
ficult to act out their respective roles un¬ 
less they had something other than the 
game to stimulate their imagination. 

Make Your Own Murder Party comes 
complete with two mysteries entitled 
The Big Kill and Empire. The first tale 
is about the ‘apparent’ suicide of an 
actor, while the second one surrounds 
the murder of a wealthy widow. 

Both scenarios require a minimum of 
six players including yourself. Whom 
you choose to invite depends mainly 
on the personalities of the characters 
in the story. 

To help you decide, Electronic Arts 
provides a file containing ‘close-ups’ on 
the personalities of the characters in 
both stories. Reading these provides 
useful information on each of the 
characters’ strengths and flaws which 
you can match as closely as possible 
to those of your prospective guests. ^ 


Casting guests in the right parts is im¬ 
portant, as it wouldn’t do to ask a 
timorous person to, say, take the role 
of a playboy, as they would be unlikely 
to do the part justice and therefore 
detract from the game’s realism. 

Having completed the guest list, you 
are ready to get down to the business of 
designing the party, a procedure akin to 
forming a band of adventurers in a fan¬ 
tasy role-playing game. When you 
create a party, you first tell the computer 
the date of the drama, the time it is to 
start and the location. Then you cast the 
roles, keying-in personal information 
about each of the guests requested by 
the computer. It pays to be truthful here 
because the computer bases the clues 
on the information you give it. 

Most of the information fed into the 
computer is incorporated into clue-book- 
lets, a personalised form of which is 
given to each player. Inside the booklet 
is contained two different kinds of infor¬ 
mation, some which must be read out 
and some which must only be disclosed 
if the player cannot do otherwise. 

The booklets, together with the in¬ 
vitations, envelopes and special set 
of materials for the host — designed 
to help the evening run smoothly — 
can be output to a variety of devices 
including a laser printer. Because of 
the sheer volume of written material 
needed for a game, the time taken to 
print everything can be quite exten¬ 
sive. Of course, this is entirely de¬ 
pendent on the speed of your printer. 
Those lucky enough to own a laser 
printer can have everything ready for 
The Big Kill in a matter of 35 


minutes or for Empire in 45 minutes. 
A printer that works at only 15cps 
takes much longer — at two and a 
half and three hours respectively. 

When the ‘big night’ comes around 
and the guests arrive, the host begins 
by handing each one a clue book. One 
of the books is a page longer than the 
others and reveals its owner to be the 
killer. Players must therefore be dis¬ 
ciplined enough not to turn the pages 
of their clue-books unprompted. 

A games takes place over four 
rounds during which players reveal the 
information given on the current page 
of their clue-books. At the end of each 
round, players question each other fur¬ 
ther, which is when the second kind of 
information, mentioned earlier, might 
possibly be revealed. When all the 
rounds are finished, the host requests 
that the guests write down who they 
think is the murderer on a special ver¬ 
dict sheet at the end of their booklets. 
The winner is the one who guesses 
the villain of the piece, motive, the 
means and the opportunity. 

Make Your Own Murder Party is an 
excellent idea, well-executed (if you 
will excuse the pun) and painstakingly 
detailed. But having never held a mur¬ 
der party of my own, I cannot tell 
whether or not it is better or worse that 
the ‘real thing’. 

What I can say is that the amount of in¬ 
formation included in the package would 
take a long time to put together without 
the help of such a program, so on the 
level of time-saver alone. Make Your 
Own Murder Party is a good investment. 
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ATLANTIS 

INTERNATIONAL 

COMPUTERS 

ATLANTIS INTERNATIONAL PTY LTD 

49 WADHAM PARADE. 

MT. WAVERLEY, 

VIC.3149 

PH; (03) 277 3139 277 7187 277 9514 
FAX: (03) 277 6824 


IMPORTERS 
SUPPLIERS 
DISTRIBUTORS 
& SALES 




Inc-Tax 

$830x-Tax 
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SPECIFICATIONS: 

* Turbo Motherboard 

* 256K Ram (Expandable to 640K) 

* 1 X 360K Disk Drive 

* Multifunction Card 

* Serial, Parallel, Joystick Ports 

* Clock/Calender/Timer 

* Battery Back Up. 

* Color Graphics Card 

* Composite Port 


* R.G.B. Port 

* Power Supply 

* Keyboard XT Style 

* Green Screen Monitor 

* All Cables & Manuals 

* DATACRAFT WARRANTY SUPPORT 3 MONTHS 
AUSTRALIA WIDE 

Note: • Price and specifications Subject to Change at any time. 

• Option second disk drive and mouse shown, not 
included in the package. 

• Budget PC-Turbo Assembled in Australia. 


NEW PRODUCT 

Atlantis is pleased to announce the release of their Smart Dialer. 

This device has been designed by the R & D team at Atlantis so that 
users of programs like Sidekick, can now call all those people on 
their Database without the need for an expensive autodial modem. 
The smart dialer is fully compatible with the Hayes command set. 
This means that the smart dialer can be used with all those popular 
communications program like Crosstalk, Procomm, Supercomm etc. 
The smart dialer can be used to dial numbers from your database 
and word processing programs that have Telecommunications 
facilities. The smart dialer simply plugs into the RS232 serial port of 
your PC. The smart dialer’s recommended retail price is only 
$119.00 tax paid. 

Contact: Richard Budge 
at Atlantis International Computers. 

Dealer enquiries welcome. 


COMPUTER SALES AGENT 
REQUIRED INTERSTATE 

Melbourne’s foremost PC importer 
and wholesaler requires the services 
of interstate agents in all major capi¬ 
tal cities and country areas. 

Since the expansion of our opera¬ 
tions earlier this year, we are offer¬ 
ing this excellent opportunity for 
agents to expand into the domain of 
PC computing hardware and 
software. 

If you perceive that your organisa¬ 
tion can benefit from this offer, 
please write to or phone our sales 
manager, Richard Budge. 
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5 1/4" 

D/s D/D 

2D 

$2.50 

$2.25 

$1.99 

5 1/4" 

D/S 80 TRACK 

2/96 

$4.50 

$4.25 

$3.99 

5 1/4" 

HIGH DENSITY 

2HD 

$5.89 

$4.89 

$4.65 

3 1/2" 

D/S D/D 

3 1/2 

$5.89 

$5.49 

$4.99 


ALL PRICES INCLUDE SALES TAX 

*10+ ■ FREE PLASTIC DISK BOX PAY $5.00 EXTRA AND RECEIVE THE LIBRARY CASE 
*100+ ■ FREE PLASTIC DISK BOX AND LIBRARY CASE 


NAME:. 

ADDRESS:. 

POST CODE:. 

CHEQUE □ MONEY ORDER □ VISA CARD □ BANKCARD U 
MASTER CARD □ 

CARD NUMBER/ORDER NUMBER 
EXPIRY DATE.SIGNATURE 

CPM DATA SYSTEMS 184 A BARKLY STREET, FOOTSCRAY VIC 
3011 (03) 687 6790 FAX (03) 689 6894 


QUANTITY 

10 10 + 100 + 
2D ^ 

2/96 

2 HD ~ 

3 1/2 _ 

TOTAL $ 


(VtiNI/IVlAIN FBAIVIE OR 

OTHER NETWORK SUNET 

NETWORK SERVER 


NETWORK PRINTER 

SUNET 
(VtUX ^ 


(VtlNI/IVIAlN 

FRAME 






COMPUTERS WITH SUNET NETWORK INTERFACE 


- 

NETWORK PRINTER 




Since 1983 SuNet local area networks have been used by customers in business and in¬ 
dustrial as well as educational fields all over the world. With this versatile network, com¬ 
puters can have access to large common data bases, exchange information and mail, and 
share the printer or modem to communicate with other networks. 

Unlike other so-called networks. SuNet uses the Star Topology which would not allow any 
commercial spy to steal your corporate data by intersecting a data cable between network 
nodes. SuNet is supported with the largest base of networking application software in the 
world, which provides you with automatic file, record locking and security functions in addi¬ 
tion to the original features of the software itself. Your existing single user software can 
also be utilized without any modification. 

SuNet gives your computer access to data at lightning speed. Since it was designed with 

-no data collision allowed, it can transfer data at a 

speed of 1 Megabyte per second, which is 
SUNET equivalent to about 20 Megabits per second on 

(^ux other networks. 

The SuNet Network Server lets you store data 
from 30 Megabytes to 305 Megabytes on the built- 
in single hard disk drive and is expandable up to 
1220 Megabytes with optional add-in hard disk 
drives. 


/ # 3 "\ _ -- 






COMPUTERS WITH SUNET NETWORK INTERFACE 
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PRODUCTIVITY 


Poppii^ out your 

pop-iv$ 

Unloading resident programs on an IBM PC usually means editing your 
AUTOEXEC.BAT and rebooting. Jeff Prosise presents INSTALL and 
REMOVE which allow you to pop TSRs in and out on the fly. 


The pop-up utilities we all take for 
granted today won’t even run under 
the operating system introduced with 
the original PC in 1981. DOS 1.0, 
which in many ways mirrored the then- 
popular CP/M operating system, lacked 
what every memory-resident program 
must have. Only with DOS 1.1 did the 
PC’s operating system provide a ter- 
minate-and-stay-resident feature — bet¬ 
ter known by the acronym TSR — that 
allows a portion of code to attach itself 
to the operating system. 

Beginning with DOS 1.1, memory 
claimed by resident code could be set 
aside and protected from being over¬ 
written by a subsequently loaded file. 
The ease with which a program could 
be made resident brought to the PC 
world a host of utilities — SideKick and 
SmartKey, to name but two — that let 
you do everything from maintaining an 
electronic desk to implementing com¬ 
plex keyboard macros. 

Although the TSR tradition has been 
carried on with every release of DOS 
up through the current version (3.30), 
one often-needed additional feature is 
still conspicuous by its absence: the 
ability to remove resident code from 
memory, interrupt 27h and DOS func¬ 
tion 31 h, the vehicles that allow a 
program to remain resident after com¬ 
pletion, have no direct complement. Un¬ 
less a TSR includes its own facilities to 
reverse the installation process, there’s 
no way to clear memory of an un¬ 
wanted TSR utility other than to reboot 
the entire system. 

Theoretically, writing a TSR deinstalla¬ 
tion utility is easy. A resident program 


does two things not typical of a normal 
one: it doesn’t release the memory 
blocks it occupies upon termination, 
and it chains to itself one or more of 
the interrupt vectors stored in low 
memory. All it takes to erase a resident 
program from memory, therefore, is the 
two-step process of reclaiming the 
space and restoring the altered inter¬ 
rupt vectors. 

Practically, it’s easy enough to take 


‘A removal utility must 
locate all of the blocks, 
verify that they belong to 
the TSR, and then 
deallocate them with 
function 49h. ’ 


care of the displaced interrupt vectors. 
What’s more difficult is letting the 
operating system know that the 
memory occupied by the TSR program 
is free for reuse by another program. 
The removal utility must know exactly 
where the resident code lies in 
memory. Moreover, although DOS 
provides convenient functions for free¬ 
ing up memory (see the box ‘DOS 
Memory Management’ later in this ar¬ 
ticle), the deallocation requests must 
reverse the original allocation requests 
DOS made when it loaded the TSR 
very specifically. Thus, a prerequisite 
to writing a removal utility is under¬ 


standing just what goes on behind the 
scenes when a file is loaded for execu¬ 
tion. 

By using the pair of utilities I’ll present 
here, you’ll be able to freely shuffle 
resident programs in and out of 
memory. INSTALL and REMOVE work 
together to eliminate the need to 
reboot in order to purge the system of 
resident code. You can selectively 
erase TSR programs in the reverse 
order in which they were loaded, 
eliminating one (or one group) at a 
time while leaving underlying ones ac¬ 
tive. And, so that you can check exact¬ 
ly what’s happening, Robert Hummel 
has provided a logical addition to IN- 
STALL/REMOVE in the form of 
PCMAP, a short utility that displays a 
memory map of the names, addresses, 
and sizes of all your currently loaded 
programs. (See the box ‘A Memory 
Mapping Utility’.) 

Getting your copies 

All three programs, INSTALL, 
REMOVE and PCMAP, are available 
for downloading by modem from 
Microtex on Telecom’s Viatel (page 
*6663#), or by sending a blank for¬ 
matted disk with a stamped, self-ad¬ 
dressed packet to the attention of 
Jean, ARC, 124 Castlereagh Street, 
Sydney 2000. if you prefer, you can 
enter the appropriate listings from this 
article at your keyboard (INSTALL 
.ASM or INSTALL.BAS). The listings 
for REMOVE.ASM, REMOVE.BAS, 
PCMAP.ASM and PCMAP.BAS are 
also reproduced in this article. 
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Data Parts makes ^)od buyii^ cents 


Here’s how 
to turn $1000 
into $1250. 

Buy any new model IBM 
system 30, 50 or 60 and 
receive $250 in “BONUS 
DOLLARS” for every 
$1000 you spend. This is 
how it works — Buy an 
IBM system 30 for $3500 
and get $250 for every 
$1000 you spend, for 
example. Spend $4000 and 
receive $1000 in “BONUS 
DOLLARS” you could 
buy software or printers 
and so on 



Here are a few examples 
Microsoft Mouse $295 
IBM 8513 Color Monitor 
$1510, 

Page Maker $1795 
This offer is only available 
from Data Parts. 

NB: These “BONUS DOL¬ 
LARS” are valid for 14 
days from date of purchase 
on RRP only. GOVT CON¬ 
TRACT PRICE INQUIR¬ 
IES WELCOME. 


NEW 
EPSON 
LASER 
PRINTER 
‘‘IS HERE” 
$3950 (inc) 

and watch 
out this for 
a complete 
Desk Top Publishers 
Deal 


PRINTER 

SPECIALS 

Quietwriter, letter quality, 
15” carriage, so quiet you 
could hear a pin drop, 
Was $2106 

NOW $1440 (inc) 


IBM WHEEL 
WRITER 

Super daisy wheel from 
IBM, variety of wheels and 
fonts true commercial qual¬ 
ity, inc fractions & CSF, 
Was $4200 
Now $1995 (inc) 


EPSON 

PRINTERS 

From the big mover in 
Epson with 12 months 
nation wide warranty. 
LX 800 T/F Feed 
180 CPS + NLQ 
totally IBM, but will fix 
almost any computer. 
Computable, best buy in 
Aust. 






$482 (Inc) 

inch cable of your 
choice & pkt paper etc 


FXIOOO $895 (inc) 
LQIOOO $1090 (inc) 
EX1000-$1095 (inc) 


LOW LOW 
PRICE ON 
THE BEST 
HARD DISKS 
KITS 

The famous Seagate Kits, 
inc. hard disk controller, 
cables, manual, nuts and 
bolts, software and man¬ 
ual. 

20Mb kit $665 (inc) 
30Mb kit $698 (inc) 


LOOK 

DISK 

STORAGE 


DX65 (5‘/2) 
DXIOOL (5'4) 
DXlOO (3'/2) 
DX40 (3'/2) 


$18.95 

$24.50 

$24.50 

$19.95 



BEST BUY 
ULTRA XT 

(From imagineering) 
The best in compatible 
quality, 20 MB HARD 
DISK & IxFDD, 640K 
Memory, parallel/serial RT 
Clock/Cal, Loads of applic. 
s/ware included. 




$1960 (inc) 

Inc. 12 months warr. 
Hi res, screen $159 
Color screen $498 
DOS 3.20 & basic $149 


DATALAND 
PC. XT 
COMPATIBLE 

Dual drives 640K 
RT C/Cal, Parelled/seriel 
Every feature 
You could ask for 
$995 (inc) 


TAPE BACKUP 
UNITS 

Fit any PC or XT type 
computer 40MB back up. 
Save you hours and $ in 
disks 

INTRO PRICE 

$995 (inc) 
save $1000 


DISK DRIVES 

Now in stock 
Apply 2C $248 (inc) 
Other Apple $228 (inc) 
IBM Comp $185 (inc) 
The best Japanese 
Quality, buy now at 
these new low prices. 


Nice 1200/1200 

9 Full Duplex viatel 
1200/75 auto dial, answer 
and disconnect plus every 
feature you could ask for, 
suits most bulletin boards. 
Just $680 (inc) 


MODEMS 

Sendata 300/120/75 
super viatel modem, 
inc. software and cable. 
Just $288. (inc) 


HOBBIEST 

POWER 

SUPPLIES 

IBM 63W $ 68 inc 

IBM 160W $198 inc 

Apple Universal $116 inc 


COOLING 
FANS APPLE 

Plugs onto 2E 
2T Compatible 
$49.50 $AVE $20 


JOYSTICKS 


Any Apple 
IBM PC/XT 
IBM JX 
BBC (Pair) 
Commodore 


$35 

$49 

$49 

$49 

$10 


SWIVEL 

BASES 



Revolving Monitor 
Stand Fits most monitors. 
Pan tilt revolving 360", 
High impact plastic 

$29.50 


DISK 

CLEANING 

KITS 

New wet ones 
complete kit 
$9.95 $AVE $10 


PC CARDS 

Color 

Mono/graphix 
Controller 
Special price 
Printer 
Seriel—asyac 
games $30 

Other makes and types POA 


MAIL oIDER SHEIVARTON (058) 21 7155 

VUv brsl I'onipuhT ixoph' in tin* (oiinlry. 


Available from these outlets- 


DataParts 

TELEPHONE YOUR ORDER NOW credit cards 


SIIKPPAR ION: II Edward Slricl 
CAMBFRWPI.L: Siy Burke Road 
BF.N DIGO: 4 ! '•) Hargreaves Street 
V\ A(i(iA W AGGA: }} Tumpson Street 


(058) 21 7155 
(03) 20 7897 
(054)43 4866 
(069)21 6466 


FAST 

^ DRIVE for 
COMMODORE 
64 or 128 

Go a quiet drive in the fast 
lane with the newest 
Commodore plug compat¬ 
ible drive. 

$355 

6 months warranty 


FAMOUS 
BRAND 
“IBM” 
COMPATIBLE 

COLOUR 
MONITOR 
BY COMMODORE 

Medium Resolution 
16 Colours 
Text Swtiching 
RGB Colour 
Composit Green 
14’ Wide Style Screen 

$495 (inc) 


SUPER HI 
RES GREEN 
SCREEN 

Suit any computer 
from IBM to 
MICROBEE 
Switchable TTL 
or Composite 

$198 (inc) 


Apple is a reg’ 
trade mark 
IBM is a reg' 
trade mark 

TRADE 
INQUIRIES 
WELCOME 
(Exc IBM 
Products) 















































“Here’s what makes us the best 
computer people in the country.” 


NEW EPSON 
LASER 
PRINTER 
“IS HERE” 
$3950 (inc) 

and watch 
out this for 
a complete 
Desk Top Publishers 
Deal 


EPSON 

PRINTERS 

From the big mover in 
Epson with 12 months 
nation wide warranty. 

LX 800 T/F Feed 
180 CPS + NLO 
totally IBM, but will fix 
almost any computer. 
Computable, best buy in 
Aust. 

PACKAGE 
DEAL 
$497 (inc) 

Includes cable of your 
choice and pkt paper and 
deluxe disk head cleaner. 
FXIOOO $895 (inc) 
LO1000 $1090 (inc) 
EX1000$1095 (inc) 


LOW LOW 
PRICE ON 
THE BEST 
HARD DISKS 
KITS 

The famous Seagate Kits, 
inc. hard disk controler, 
cables, manual, nuts and 
bolts, software and 
manual. 

20 Mb kit $665 (inc) 
30Mb kit $698 (inc) 


LOOK DISK 
STORAGE 


DX65 (5/2) 
DXIOOL (5'/.) 
SS 50 (3'/;) 
DX40 (3'/:) 


$18.95 

$19.95 

$19.95 

$19.95 


THE BEST 
DEAL IN 
AUSTRALIA 




ON DISKS 
Offer 1 

OSDD 5'/4 in boxes of 10 
1 box $15.90 
10 boxes $14.90 
100 boxes $13.90 
NOTCHEAP 
KOREAN 
IMPORTS!!! 

(Yes the price 
includes tax) 

Offer 2 

DSPD 3/2 Verbatim 
Datalife in boxes of 
10 . 

1 box $49.50. 

10 boxes $46.80 
100 boxes $44.80 
(Yes the price 
includes tax) 

Offer 3 

DATA PARTS 
GUARANTEES 

to have the best mail order 
prices on any disk product. 


TAPE BACK 
UP UNITS 

Fit any PC or XT type 
computer 40MB back up. 
Save you hours and $ in 
disks. 

INTRO PRICE 
$995 (inc) 
save $1000 


DISK 
DRIVES 

^ Now in Stock. 

Apply 2C $248 (inc) $199 
Other Apple $228 (inc)S199 
IBM at comp $265 (inc)$299 
The best Japanese quality 
buy now at these new low 
prices. 


MODEMS 

Sendate 300/12075 super 
viatel modem (inc) 
software and cable. Just 
$288 (inc). 



Nice 1200/1200 

Full Duplex viatel 1200/75 
auto dial, answer and 
disconnect plus every 
feature you could ask for, 
suits most bulletin boards. 
Just $688 (inc). 


HOBBIEST 

POWER 

SUPPLIES 

IBM 63W $ 68 inc 

IBM 160W $198 inc 

Apple Universal $116 inc 


COOLING 
FANS APPLE 

Plugs onto 2E. compatible 
$49.50. SAVE $20. 


JOYSTICKS 

Any Apple $35 

IBM PC/XT $49 

IBM JX $49 

BBC (Pair) $49 

Commodore $10 


SWIVEL 

BASES 



Revolving Monitor Stands 
Fits most monitors. Pan tilt 
revolving 360", High 
impact plastic. 

$29.50 


DISK 

CLEANING 

KITS 

New wet ones complete 
kit. $9.95 SAVE $10. 


THE FAMOUS 

DATALAND 

RANGE 

Dataland PC XT 8000. 
dual drive 640K, RT C/Cal. 

Parelled/seriel, every 
feature you could ask for. 

$995 (inc) 

★ We won’t be 
beaten on any quality 
compatable prices 

• 20, 30 MB hand 
disk optional. 



Dataland Ultra 
XT 

(From imagineering). The 
best in compatible quality, 
20 MB HARD DISK & 

1 X FDD, 640K Memory, 
parallel/serial RT Clock/ 
Cal, Loads of applic. 
s/ware included. 

$1960 (inc) 


Dataland AT 
’286 

Full feature at compatible 
80286 main pro (a 8MHZ 
color/mono/ printerdriver 
cords. Phoenix Bias 640K 
kam (exp to IMB +) 20, 30 
or 40 MB hard disk option. 

$1562 (inc) 
or $2995 with 
20 mg H/D 


IBM model 
’30 ’50 ’60 

Now in stock. Phone for 
our super package deals. 


APPLE* compatible 

cards, most cards in stock 
from 

$40.00 


IBM* Compatible 

cards. Many cards in stock 
paraded, seriel games etc 
from 

$40.00 


"^FAST 
DRIVE for 
COMMODORE 
64 or 128 

Go a quiet drive in the 
fast lane with the newest 
Commodore plug 
compatible drive. 

$355 

6 months warranty. 


FAMOUS 
BRAND 
“IBM” 
COMPATIBLE 

COLOUR 
MONITOR 
BY COMMODORE 

Medium Resolution 
16 Colours 
Text Switching 
RGB Colour 
Composit Green 
14’ Wide Style Screen 

$495 (inc) 


SUPER HI 
RES GREEN 
SCREEN 

with swivel base 

Suit any computer from 
IBM to MICROBEE 
Switchable TTL or 

Composite. $198(inc) 


Apple is a reg’ trade mark 
IBM is a reg' trade mark. 

Trade inquiries welcome 
(Exc IBM Products) 


MAH- -ORDER SHEPPARTON (058) 217155 

T h»‘ host ronipulor in the country. 


Available rrom these outlets- 


DataParts 

Fax 222800 TELEPHI 


SHEPP.^RTO.N; 11 Edward SlrLCt 
C AMBERWELL; 519 Burke Road 
BENDIGO: 419 Hargreaves Siren 
W.\GG.\ W .AUG.V: Tompson Sin. el 


( 058)21 
( 03)20 
( 054)43 
( 069 ) 21 



TELEPHONE YOUR ORDER NOW credit cards 











































PRODUCTIVITY 


.•INSTALL.COtt for the IBK Personal Computer ■ 1987 by Jeff Prosise 


begin: 


segment para public ‘code’ 
assume csscode 
org IflOh 

3 mp install ;skip data area 


tsr^count 
segment.table 
vector„table 
f irst^call 
oldlAh 

oldlAh_vector 

errmsg 

I 

copyright 

author 


dw 0 

dw 64 dup (?) 
db 1024 dup (?) 
db 0 

label dwocd 
dw 2 dup (?) 
db 13,10f'No room for more'/13i10i'$ 


jnumber of TSR's installed 
;wedge program segments 
•vector table storage area 
;INSTALL status flag 
jstorage for interrupt lAh vector 


db 'Copyright 1907 Ziff-Davis Publishing Co.* 
db 'Jeff Prosise* 


NEWIAH routine intercepts calls to interrupt lAh. If the function code in AH 
is 44h, then the Installation Data Table (IDT) segment is returned in E5. 


new 1 Ah 


newlAhl: 


ncwiAh 


proc near 
sti 

cmp ah,44h 
ge newlAhl 
gmp bldlAh 
push cs 
pop es 
dec bh 
i ret 
endp 


;enable interrupts 
;is the function code 44h? 
jyes, then handle the call here 
jjump to the teal int lAh handler 
;place current code segment in ES 

;dectement BH to verify call 
) return to calling routine 



;INSTALL routine saves pertinent data needed for deinstallation. 


install proc near 

assume dsrcode 


{Begin by determining if 


this is the first call 


to INSTALL. 


mov ah.44h 
xor bh.bh 
int lAh 
cmp bh,0FFh 
je installl 
mov firBt_call,1 


icall int lAh, function 44h 
;tero BH 

;BH-0FFh? 

jyes, then INSTALL is resident 
;no, then this is the first call 


(See if there is room to record the installation of another TSR. 

install 1: mov dl,offset tsr^count ipoint D1 to instailetion count 

cmp word ptr es:|dil.32 fstill to«n for more TSR's? 

gb installl jyes, then continue 

mov ah,9 ;no, then print error message 

lea dx,errmsg 


int 21h 

ret {terminate 


tIncrement the count of TSR's installed and 
{block segment values. 

installZ: mov axie6:(di] 

inc word ptr es:(di1 
mov cl/2 
shl ax/Cl 

add ax/offset segment.^table 

(Tiov di/ax 

mov es;(di1,cs 

mov ax/cs: I2cht 

ir.ov es: [di-*^2] ,ax 


record current PSP and environment 


;get TSR count in AX 
{increment cuunt 
{multiply by 4 

complete offset address 
{transfer to DI 

{Save current code segment value 
;get env block segment from PSP 
{Store it 


{Copy the interrupt vector table from low mes.ory into storage. 


push ds 

xoc ax,ax 

mov dS/Bx 

assume dS;nothing 

xor si/Si 

push cs 

pop es 

lea di,vectot_tabie 
mov cx,SX2 
cld 
cl i 

cep movsw 
sti 

pop ds 

assume dsrcode 


{Save DS 

.•point DS:S1 to int vector table 


.-point ES:DI to storage area 


;512 words to move 
: cleat DF 

■suspend interrupts during mi ve 
■copy vector table 
{restore interrupts 
{restore DS 


;lf INSTALL hasn’t been called once b< 

cmp £icst_call.0 
3 e installs 
mov ax,351Ah 
int 21h 

mov oldlAh.vector,bx 
mov oldIAh_vector(2).es 
mcv ah,25h 
lea dx,newlAh 
int 21h 


ire, reset the interrupt lAh vector. 

{is this the first call? 

;no, then skip ahead 

;get old interrupt lAh vector 

{Store it 

{point vector to NEW16H routine 


;Terminate-but-stay-residcnt. 


install!: 
install 


mov dx,offset install 

int 27h 

endp 


{point DX to end 
{terminate-but-stay-resident 


code ends 

end begin 


INSTALLASM: the assembly language source code for INSTALL.COM 


100 

REM — BASIC PROGRAM TO CREATE 1NSTALL.COM 

310 

DATA 

111, 

XU , 

109, 

32, 

102, 

111, 

114. 

32, 

7 22 

lie 

DPEN "INSTALL.COM" AS *1 LEN « 1 

320 

DATA 

109, 

111, 

114, 

101, 

13, 

10, 

36, 

67, 

561 

120 

FIELD 11,1 AS AS 

330 

DATA 

111 , 

112, 

121, 

114, 

105, 

103, 

104, 

116, 

886 

ne 

CHECKSUM = 0 

340 

DATA 

32, 

*9. 

57, 

56, 

55, 

32, 

90, 

105, 

105, 

476 

140 

FOR I - 1 TO 27 

350 

DATA 

i02. 

102, 

45, 

68, 

97, 

118, 

115, 

752 

150 

LINESUM = 0 

360 

DATA 

32, 

80, 

117, 

98, 

108, 

105, 

115, 

104, 

759 

lee 

FOR J « 1 TO 8 

370 

DATA 

105, 

lie, 

103, 

32, 

67, 

111, 

46, 

74, 

648 

170 

READ BYTE 

380 

DATA 

101, 

102, 

102, 

32, 

251, 

88, 

114, 

111, 

115, 

757 

180 

CHECKSUM - CHECKSUM + BYTE 

390 

DATA 

105. 

115, 

101, 

T28, 

252, 

68, 

116, 

1136 

I9e 

LINESUM » LINESUM + BYTE 

400 

DATA 

5, 

46, 

255, 

46, 

134, 

5, 

14, 

7, 

512 

200 

IF (BYTE < 256) THEN LSET AS » CHRS(BYTE) 

410 

DATA 

254, 

207 , 

207 , 

180, 

68, 

50, 

255, 

205, 

1426 

210 

PUT #1 

420 

DATA 

26, 

128, 

255, 

255, 

lie. 

5, 

198, 

6, 

989 

220 

NEXT J 

430 

DATA 

133, 

5, 

1, 

191, 

3, 

1, 

38, 

131, 

503 

230 

READ LINEOIECK 

440 

DATA 

61, 

32, 

114, 

9, 

380, 

9, 

141, 

22, 

568 

240 

IF LINECHECK <> LINESUM THEN PRINT "Error in Line";280 + 10 * I 

450 

DATA 

138, 

5, 

205, 

33, 

195, 

38, 

139, 

5, 

758 

241 

IF 1 <> 1 GOTO 250 

460 

DATA 

38, 

255, 

5, 

X77, 

2, 

38, 

211, 

224, 

5, 

917 

242 

LSET AS = CRR$(e} 

470 

DATA 

5 , 

1, 

139, 

248, 

140, 

13, 

46, 

630 

243 

FOR K = 1 TO 1152 

400 

DATA 

161, 

44, 

0, 

38, 

137, 

69, 

2. 

30, 

48i 

244 

PUT *1 

498 

DATA 

Si, 

192, 

142, 

216, 

51, 

246, 

14, 

7, 

919 

245 

NEXT K 

see 

DATA 

141, 

62, 

133, 

1, 

IBS, 

0, 

2, 

252, 

776 

258 

NEXT I 

510 

DATA 

250, 

243, 

165, 

251, 

31, 

128, 

62, 

133, 

1263 

260 

CLOSE 

$20 

DATA 

5,^ 

0, 

116, 

21, 

184, 

26, 

53, 

285, 

610 

270 

IF OIECKSUM - 19990 THEN PRINT "Successful Completion!" . END 

530 

Data 

33, 

137, 

30, 

134, 

5, 

140, 

6, 

136, 

621 

288 

PRINT "CDM file is not valid!" • END 

540 

DATA 

5, 

180 , 

37, 

141, 

22, 

2ii: 

5, 

285, 

886 

290 

308 

DATA 233, 224, 4, 0, 0, 0, 0, 8, 461 

DATA 0, 0, 13, 10, 78, 111, 32, 114, 358 

550 

DATA 

33, 

186, 

227, 

5, 

285, 

39, 

8, 

8, 

695 


INSTALL.BAS: a Basic program that will automaticaHy create INSTALL.COM 


Using INSTALUREMOVE 

Normally, a TSR utility is loaded simply 
by entering its name at the DOS 
prompt or as an entry in your 
AUTOEXEC.BAT file. In order to be 
able to control the loading/unloading of 
each TSR, you must run the INSTALL 
program before each TSR (or group of 
TSRs) is loaded. That way, pertinent in¬ 
formation needed for removal can be 
intercepted and stored away. The syn¬ 
tax for INSTALL is 
INSTALL [namelist] 
where namelist is the name of the TSR 
utilities comprising the group about to 
be loaded. The namelist parameter is 


an optional descriptor containing up to 
119 characters; it does not have to 
match the TSR filenames. The descrip¬ 
tor is used in the list of installed utilities 
presented when REMOVE is requested 
to perform a deinstallation. 

The INSTALL utility is perhaps best 
understood if you think of it as a sort of 
bookmark applied to the operating sys¬ 
tem. When INSTALL is invoked, it 
records the current state of the system; 
each time REMOVE is run, it restores 
the system to the state it was in just 
before the last INSTALL. Any TSRs 
that were loaded since the last IN¬ 
STALL are disabled. Up to 32 system 
states can be docketed. If you want 


the ability to delete TSRs individually, 
you must be sure to run INSTALL 
before loading each TSR. At the other 
extreme, you could run INSTALL only 
once, right after the system power-up, 
then load all the resident utilities your 
system can hold, in this latter case, a 
single call to REMOVE would purge 
them all. 

To illustrate just how INSTALL is 
used, the following sequence (which 
might be included in an AUTO¬ 
EXEC.BAT file) installs four resident 
programs. XDIR (June APQ and 
NPAD (APC Utilities Disk) are each 
preceded by INSTALL, so that they 
can be deleted one at a time. 
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Are You Keeping Up With ... 

COMMODORE AT MAXWELL? 


Look at the Range 
of 



BY COMMODORES' 






Products we have to offer 



SOFTWARE 






MAGAZINES 


LANGUAGES 

•AC Basic 

AC Fortran (Absoft) 

Amiga LISP 
Amiga Pascal 
Aztec C (Commercial) 

Aztec C (Oeveiopers) 

Key to C 
Lattice C 
Lattice OBC III 
Lattice MacLibraiy 
Lattice Make Utility 
Lattice Panel 
Lattice Screen Editor 
Lattice Text Utility 
Modula 2 Compiler Editor Pak 
Modula 2 Developers Pak 
Multi-Forth 
UCSD Pascal (Pecan) 

UTILITIES & PROGRAMMING 
TOOLS 
A-Disk 

AED Programme Editor 
Amiga Macro Assembler 
•CLLMate 
‘Custom Screens 
DDS Online 
DDS-2-DDS 

Disk-2-Disk 64/128 Txfer 
DiskWik 

Explorer (Interactive) Analytic 
Grabbit 

K Seka Assembler 
Linear & Non-Linear 
Programming 
Macro Assembler 
Orator 

•power Windows 
Printer Driver Universal 
Softworks Basic Compiler 
T-Utilities 
True Sasic 

Tme Sasic 3D Graphics 
Tme Sasic Advanced String 
Library 

True Basic Sorting & Searching 
Tychon Utilities 
Zing 

•Zing Keys 


$399.95 

$599.95 

$379.95 

$219.95 

$899.00 

$599.00 

$69.95 

$284.95 

$299.95 

$199.95 

$245.95 

$345.95 

$199.95 

$239.95 

$1B9.95 

$279.95 

$279.95 

$259.95 


$49.95 

$199.95 

$219.95 

$79.95 

$129.95 

$99.95 

$169.95 

$99.95 

$149.95 

$99.95 

$74.95 

$299.95 

$169.95 

$249.95 

$59.95 

$199.95 

$99.95 

$245.95 

$129.95 

$399.95 

$119.95 

$119.95 

$119.95 

$79.95 

$169.95 

$99.95 


Talking Colouring Book 
Winnie the Pooh 

GRAPHICS 

Aegis Animator 
Aegis Draw 
Aegis Draw Plus 
Aegis Images (Business 
Graphics) 

Aegis Impact 
Alternate Fonts 1 
Alternate Fonts 11 
Art Pak 1 
Bmsh Works 


EDUCATION & TRAINING 


•Amiga Tutorial Video 
Discovery Maths 
Discovery Spelling 
•Discovery Trivia 
First Shapes 
Fraction Action 


$74.95 

$69.95 

$69.95 

$69.95 

$119.95 

$99.95 


Deluxe Help 

Deluxe Paint 

Deluxe Paint II 

Deluxe Paint Art Disk 1 

Deluxe Paint Art Disk 2 

Deluxe Print & Utility Disk 

'Dimmer 

DynamiCAD 

Easyl Touch Tablet 

Graphicraft 

Kurta Penmouse Tablet 
Pagesetter (Desktop Publishing) 
Printmaster Plus 
Printmaster Art Gallery I 
Printmaster Art Gallery II 
•Prism 

Publisher 1D00 

Screen Editor 

Zuma Fonts!, II. Ill 

WORD PROCESSORS 

Laseiscript 

Nancy Spell 

Orator (Talking Word Processor) 

Post Script 

Prowrite 

Scribble 

Spellcralt II 

Talker 

Textcraft 

U-Edit 

Write Hand 

DATABASES 

Acquisition 

A-Filer 

DBMan 

Datamat A200 
Datamat A300 
Home Inventory 
lnfo+ 

Inlominder 


$69.95 

$49.95 

$245.00 

$299.95 

$399.95 

$195.95 

$379,95 

TBA 

TBA 

$169.95 

$79.95 

$79.95 

$69.95 

$169.95 

$245.00 

$59.95 

$69.95 

$169.95 

$39.95 

$995.95 

$995.95 

$99.95 

$669.95 

$229.00 

$139.95 

$89.95 

$89.95 

$139.95 

$369.95 

$99.95 

$69.95 

$69.95 

$129.95 

$59.95 

$129.95 

$245.95 

$245.95 

$99.95 

$99.95 

$99.95 

$149.95 

$145.95 

$595.95 

$79.95 

$359.95 

$359.95 

$499.95 

$79.95 

$194.95 

$249.95 


Mi Amiga 
Omega File 
Organise 
Record Master 


$239.95 

$239.95 

$249.95 

$119.95 

$299.95 


Keyboard Kadet (Typing Tutor) $B9.95 
Kid Talk $119.95 

Kinderama $119.95 

Kwik Speak Spanish Si 19.95 

Masterlype (Typing) $89.95 

Match It $69.95 

Math Talk $119.95 

New Tech Colouring Book $59.95 

Queue Education Adventure Series 
11 Titles incl. Vocabulary, Talking, 
Analogies, Hostory, Geography, 
Business, Reading $89.95 

Reads Rhyme $119.95 

Speller See $139.95 


No.1 


DEALER 


AMIGA 

2000 

available 

NOW 


MUSIC 

Deluxe Music Construction Set $249.95 
Future Sound (Synthesizer) $429.95 
Instant Music $149,95 

It’s Only Rock & Roll S69.95 

MIDI Interface (Midi Designs) $179.95 
MIDI Interface (Mimetics) $179.95 

Pro MIDI Studio $395.95 

Music Studio $89.95 

Perfect Sound Digitizer $229,95 

*Sonix! $179.95 

Soundscape Digitizer $319.95 

BUSINESS, ACCOUNTING, 
INTEGRATED 
•Best Business Management; 

Accounting $699.95 

Financial Cookbook $69.95 

Logistix (Spreadsheet, Database, 

Time Management) $599.95 

Mi Ledger $229.95 

•PAR Home Accounting $89.95 

•PHASAR Home Accounting $149.95 
Rags to Riches (Cred, Debt, 

Gen/Ledg) $799.95 

SPREADSHEETS 
Analyse I $199.95 

Analyse 11 $299.95 

•Flipside (Sideways Printing) $129.95 
Maxiplan $299.95 

•Maxiplan Plus Macros $389,95 

Unicalc $179.95 

VIP Professional $385.95 

COMMUNICATIONS 
A-Term $99.95 

BBS Bulletin Board S229.95 

DIGA! Telecommunications $179.95 

Maxicomm $195.00 

Mi-Term $79.95 

Netcomm 3 + 12 Modem 
(Hayes Compat.) $495.00 

On-Line $184.95 

Supertax (Viatel) $89.95 

VIDEO 

Deluxe Video $245.00 

Digiview II $458.95 

Genlock $1,595.00 


V.:e: iVizarc $119.95 

Video Cataioger $69.95 

Pro-Video CGS Presentation $369.95 

■Pro-Video Font Pak 1. 2 
(5 Disks) $169.95 

TV-Text Graphics Presentation $199.95 

OTHER HARDWARE 

*20 Meg Parallel Hard Disk $1,995.00 

22 Meg SCSI Hard Disk 
(C Ltd) $2,295.00 

1 Meg Amiga Expansion 

(C Ltd) $1,195.00 

2 Meg Comspec Expansion $1,595.00 

Insider 1 Meg Internal + Clock $B99.00 
Xpanderll 2 Meg RAM $1,659.00 

•xpander 11 2 Meg Add On $899.00 

A-Time Real Time Clock $159.00 

Kjckstan Eliminator $395.00 

PAL Conversion Kit (fitted) $159.00 

Jitter-Rid Screen ^ $49.00 

Sidecar (IBM Upgrade) $1,595.00 

Sidecar lO Meg Hard Disk $995.00 

Sidecar 20 Meg Hard Disk $1,350.00 

Canon Colour Inkjet Printer $995.0D 

Okimate 20 Colour Printer $599.00 

Roland DXY Colour Plotter 

8 Colour $2,295.00 

1081 Monitor CALL 

EXBOO Colour Printer 9 Pin CALL 

EX1000 Colour Printer 9 Pin CALL 

LQ25D0 Colour Printer 24 Pin CALL 

DKI ML292 Colour Printer 
18 Pin CALL 

Printer Cable $49,00 

Modem Cable §39.95 

1081 toC64/C12B $18.00 

Mouse Pads (3 colours) $20.00 

•Sidecard 256K Upgrade $149.D0 

Amiga 1010 Drive SW $499.00 

External Drive SVa" $429.00 

External Drive 5'A" 440K $369.00 

External Drive 5%" 8B0K $429.00 

(See UTILITIES for printer drivers) 

ENTERTAINMENT 

Adventure Construction Set $94.95 

•Alien Fires $94.95 

^jchon $69.95 

Archon 2; Adept $79.95 

Arche Fox $89.95 

Arena 

Balance of Power $119.95 

Bards Tale $89.95 

Borrowed Time $69.95 

Brataccas $69.95 

Bridge 4.0 $74.95 

Championship Football $79.95 

Championship Golf $59.95 

Chessmaster 2000 $99,95 

Crimson Crown $69.95 

Deepspace $119.95 

Defender of the Crown $99.95 

Deja Vu $89.95 

Delta $69.95 

Diablo $69.95 

*Or Xes $49.95 

Explorer $79.95 

Faery Tale $89.95 

Flight Simulator II $129.95 


Flight Simulator Cable 
•Flighi Simulator Scenery 7 
East Coast 

Games Gallery I, II, III 
Golden Oldies 
Grand Slam 

•Gridiron Football Strategy 

•Guild of Theives 

Hacker 

Hacker II 

Halley Project 

HEX 

Hitchhikers Guide to the Galaxy 

Jewels of Darkness 

Jump 

Kampfgruppe 
Kings Quest II 
'Kings Quest III 
Leader Board Golf 
Leader Board Golf Tournament 
Disk 1 

Leather Goddesses of Phobos 

Little Computer People 

Marble Madness 

Mean 18 Golf 

Mind Forever Voyaging 

Mindshadow 

Mindwalker 

Moonmist 

Ogre 

One on One 

The Pawn 

•Phantasie 

Pianetfall 

Portal 

Racter 

Roadwar 2000 

Rogue 

SDl 

Seven Cities of Gold 

Shanghai 

Silent Service 

Sinbad: Throne of the Falcon 

Skyfox 

Sorcerer 

Space Quest 

Star Fleet 1 

Star Glider 

Strip Poker 

Super Huey 


$29.96 

$69.95 

$79.95 

$69.95 

$99.95 

$139,95 

$B9.95 

$69.95 

$119.95 

$7995 

$99.95 

$79.95 

$84.95 

$49.95 

$115.95 

$69.95 

$69,95 

$69.95 

$59,95 

$89.95 

$79,95 

$99.95 

$84.95 

$69.95 

$69.95 

$99.95 

$89.95 

$99.95 

$69.95 

$95.95 

$79.95 

$99.95 

$119.95 

$69.95 

$79.95 

$69.95 

$99.95 

$69,95 

$79.95 

$69.95 

$99.95 

$69.95 

$99.95 

$99.95 

$139.95 

$89.95 

$99.95 

$99.95 


AMIGA 

500 

DEMOS 

NOW 


CALL FOR CURRENT 
PRICES 


Surgeon $119.95 

Tass Times in Tonetown $99.95 

Temple of Apshai Trilogy $79,95 

Transylvania $69.95 

Trinity $59.95 

Ultima III $129.95 

•Uninvited $79.95 

Video Vegas $89.95 

Winter Games $89.95 

Wishbringer $69.95 

World Games $69,95 

Zork I, 1!, Ill @ $69.95 

SPECIAL INTERESTS 
Business Statistics $245.00 

Decision Analysis Techniques $195.00 

Experimental Statistics $245.00 

•Expert System (Extrap. 

& Analysis] $194.95 

Exploratory Data Analysis $ 195.00 

Financial Time Machine $129.95 

Flow Idea Processor $224.00 

Forecasting & Time Series $245.00 

Gizmos (Desk Organiser) $129.95 

Logic Works Digital Design 
& Circuit Analysis $189.95 

Maxidesk (Desk Organiser) $ 189.95 

Money Mentor $189.95 

Multivariate Analysis $239,95 

Optimisation $189,95 

Performance & Critical Path 
Analysis $199.95 

Quality Control & Industrial $199.95 

Sales & Market Forecasting $239.95 

BOOKS & MAGAZINES 
Advanced Amiga Basic $37.95 

Amiga Applications (Compute) $34.95 

Amiga Developers Manual $199.95 

Amiga DOS Reference Guide $37.95 

Amiga Handbook $24.95 

Amiga Hardware Reference Guide $44,95 
Amiga Intuition Reference Guide $49.95 

Amiga Programmers Reference 
Guide $5395 

Amiga Programming Guide $38.95 

Amiga Programmers Handbook $54.95 

Amiga ROM Kernel Manual Exec. $49,95 
Amiga RDM Kernel Manual: 

Libraries and Devices $59.95 

Amiga System: An Introduction $19.95 

-$37 95 

$54.95 
$33.95 
$78.95 
$44.95 
$37.95 
$33.95 
S37.95 
$24.95 

Keyboard Overlays $19.95 


sginners Guide to the Amiga 
DOS Manuals (Bantam) 

Elementary Amiga Sasic 
Amiga Hardware Schematics 
Inside the Amiga 
IndPde Amiga Graphics 
Kids & the Amiga 
Mastering Amiga DOS 
Using Amiga DOS 

DOS & BASIC Key , . 

Amazing Computing (Magazine) $12.00 

Amiga World (Magazine) $ 13.00 

Ami-Project (Magazine) $12.00 


mi-Project (Magazine) 
Amisoft (Disk Magazine) 
Amigas (Public Domain) 

Fred Fish (Public Domain) 


$ 12.00 

$29.95 


'Denotes New Titles 
Prices as at 10/6/87 

Subject to change without notice 


NEW TITLES EVERY WEEK * C64 * C128 * AMIGA * PC5/10/20/4I 


Alaxwell-The Commodore Centre 

^ SALES ir SERVICE ^ SUPPORT -k 

162 Nicholson Street, Abbotsford, Melb, 3067 
Free Parking and plenty of it! 

pOpen Mon.-Thurs. 8.30-5.30 • 9.00 Frid. • 12.30 Sat. 


We love Mail Orders 

Just phone 03 419 6811 

(6 lines) 


SAME DAY DESPATCH 
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New Software Products 


GET A NEW HANDLE ON YOUR BUSINESS WITH SBT. 



SBT 


Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. 


The accounting software written in dBASE III PLUS. 

So whether your business is large or small, you can grow to the 
limits of the most advanced PC networks available. 


When you want that special report, or your business needs 
something we didn’t think of, you can quickly and easily modify 
our programs to meet your needs exactly (because our dBASE 
source code is included absolutely fi'ee). 

And if you don’t have time to make the changes yourself, there’s 
a nearby consultant who can make them for you. 

So if your company has two users or two hundred and fifty, you 
can add customers, update records, and have as many people 
enter orders as it takes to keep your business growing. 

Isn’t it nice to know there’s software you can’t outgrow? The SBT 
MultiNet Database Accounting Library. 

Now you can get a new handle on your business. 


Call today for our demo disk and brochure. 


THE SBTDAIABASE 
ACCOUNTING LIBRARY. 


dProfessionai 

Time & Billing 

$695 

dOrders 

Sales Orders 

$535 

dInvoice/dStatements 

Accounts Receivable/Inventory 

$695 

dPurchase 

Purchase Order 

$535 

dPayables 

Accounts Payable 

$695 

dPayroll 

Payroll/Labor 

$695 

dLedger 

General Ledger 

$695 

dAssets 

Asset/Depreciation 

$535 

dProject 

Project(Job Accounting 

$695 

dMateriais 

Material Requirements 

$695 

dMenu/Backup 

Menu/Backup 

$129 


Multi user versions $400 additional per module. 
Clipper and FoxBase compatible. 


DRAFIX 1 PLUS 


CAD SOFTWARE YOU’LL BE USING IN MINUTES - CAD SOFTWARE YOU’LL BE USING FOREVER 



r* -I totally changed the image of low priced 
UrailX 1 CAD software. 

It proved that you could have extremely sophisticated 
performance and features demanded by serious CAD users. 

Yet still be very easy to learn and use for the novice. All at an 
amazingly low price. 

Now we’ve done something even more dramatic. 

We’ve improved it. 

Drafix 1 Plus. A great new package at a great new 
price. $595. 

Reviewers call Drafix I a “breakthrough” in design, speed and 
ease of use. 

Drafix 1 Plus is a breakthrough in value. 

Check these exciting new features: 

-A pop-up text editor for writing, editing and rearranging even 
large blocks of copy. 

- Function key macros so you can store and customize Drafix 
commands to your personal worksh'le. 

- Sophisticated curve-fitting splines and fi'ee-form sketching 


functions to let you draw complex shapes. 

Plus we added two more bonuses. A symbol library with 450 
pre-drawn, time-saving symbols. 

And along with our standard pen-plotter support, our DotPlotter 
software that lets you create high resolution plots of any size on 
your dot matrix printer. 

Apowerbil CAD tool youll be using in minutes. 

You’ll never use an easier menuing system than Drafix. 
Everything is on display all of the time so there’s no searching, 
bachracking or memorizing. 

In just minutes you’ll be doing drawings that would take days to 
learn on most other CAD software. 

And you’ll find yourself easily using features that are normally 
found only on software costing more than 10 times as much as 
Drafix. 

Rotating, scaling, stretching and trimming, multiple object snap 
modes - they’re all included along with much, much more. 
Drafix is a powerful, full-featured CAD tool. It just doesn’t happen 
to be priced like one. 



1 

DISCUUflRE 


0 


DIS(MRE (02) 212-6933 

5lh Floor, 3 SmaU St, Broadway, NSW 20(E TK; AA23S09 

ALL PRICES INCLUDE SALES TAX. AVAILABILITY MAY BE UMITED AT PRICES ADVERTISED. PRICES APPLY TO STOCK HELD AS AT 14/7/87. 




























DISCMRE 

Latest and Greatest 


PRINT Q 


COMPUTE WHILE YOU PRINT 
Finally, a real mainframe print spooler 
for four IBM PC or compatible 


If you spend part of your PC time running applications. Part of it 
printing. And a lot of time waiting. 

Imagine a. program that prints up to 10,000pages while you run 
applications. 

PrintQ does that. And more. It’s the first really complete print 
spooling subsystem for your PC. And your biggest time saver ever! 

How PriniQ Works 

Run your application programs as usual, but instead of stopping 
after the print command, keep right on computing! PrintQ 
intercepts the documents bound for the printer, spools them to 
disk, then prints them according to your commands. 

*‘Using PrintQ could become very addicting, and users may never 
want to go back to ordinary printing again. ” 

-PC Week 


With PrintQ you can .. 

• Re-start printing from any page. 

• View documents on screen with or without printing. 

• Print up to 255 copies automatically. 

• Save reports for reprinting. 

• Minimize form changes. PrintQ groups similar documents. 

• Print in order of priority. 

• Simplify forms alignment. 

• Work while printer is down. 

• Copy reports to ASCII files. 

• Control from within a batch file. 

• Use any printer (including laser). 

• No program modifications required. 

., and much more 

PrintQ. $219 


THE BROOKLYN BRIDGE 


The Solution to incompatible drives: forget expensive, add-on 
hardware and use the software solution, the Brooklyn Bridge. 

The Brooklyn Bridge provides fast, convenient transfer of 
programs and data between desktop 5.25" floppy and laptop 3.5" 
floppy computers. Once you have installed the Brooklyn Bridge 
software and connected your two machines with the cable 
provided, all you need to do is enter one single command to copy 
files from one machine to another. 

Besides copying files, you can use the Brooklyn Bridge to update 
or edit files on either machine, or to direct a document to a laser 
printer or other peripheral device, all without having to 
disconnect and reconnect devices or load any additional software. 

“This thing is fabulous” 

- John Dvorak 

PC Magazine 


Brooklyn Bridge.$249 

Lap Link.$249 


SMART NOTES 


SmartNotes is a memory-resident program that lets you attach 
notes to data base records, spreadsheet cells, letters, memos and 
reports. IPs like 3M Post-it Notes foryour computer. 

• Attach removable notes anywhere on computer documents. 

- Any phrase or passage in a word processor. 

- Any spreadsheet cell. 

- Any field in a data base or accounting record. 

- Any entry in a DOS file directory. 

- Any line in a program listing, 

• Data files and application programs are not altered. 

• View the computer screen with notes showing: 

• Or hide notes to reveal what’s underneath. 

• Two note sizes and five note colors. 

• Print notes. 

• Transfer files via network or modem with notes attached. 

• Very easy to use. 

• Extensive on-line HELP. 

• Not copy protected. 


THE UI PROGRAMMER 


dBASE CODE GENERATOR 

We all know what a great user interface can do for our systems. 
Bounce bar menus, pop-up helps, on-screen forms intelligently 
coloured or shaded. And we all know there are only 24 hours in 
a day. 

Could a code generator automate the programming, so we can 
create the systems we want in the time we’ve got? With The UI 
Programmer’s release, the answer to that question is now YES! 

UI is the next generation in programming - it makes the code 
generator a professional tool. The reason? UI is programmable. 
The UI Programmer is limited only by your skills and 
imagination. 

UI comes with many basic templates to get you started. Putting 
all the fields from a DBF onto the screen and adding a bounce bar 
‘Add Edit Delete ’, menu takes about a minute. The rest of 
your time can go into the screen artwork. 

And we paid attention to the artwork. The UI editor takes the text 
mode of the PC to the limit. Of course it’s driven from pull down 
menus, for easy learning. And it has a clean expert mode and 
keyboard macros for advanced users. 

UI includes a public domain, memory resident screen pop-up 
system and lots more. 

WallSoft’s UI Programmer.$575 


clbSCOPE 


dBASE COMES ALIVE 
WITH dbSCOPE 

dbScope is an interactive dBASE debugging utility. 

With dbScope, you can watch your source code in a Trace Window 
while the program is running. Pop-up dbScope, slow it down, or 
single-step through your program one line at a time. At anytime 
you can use WordStar-like commands to review the last 100 lines 
executed by dBASE. You can even change the Trace Window’s 
colour, position and size. Compatible with Clipper and Foxbase. 

dbScope. $199 


I F'lr liters nf iHM. f'l . A I , XT Jiiil ii ost IBM compatiWL-ts. Dealer trquiries Imiied. 

Please send me the products indicated: 

I I enclose my cheque for $_(plus $8 for freight) or please debit my Visa [][] , Mastercard [][] or Bankcard 

I I I I I irriTii I I I irrrri 

I CardexpiiL .. ^ ( , | j Signature:-- 

! Name:_ Company: _ 

j 

I Address: _ _ PCode_ Tel: _ 


□ dProfesstonal 

□ dOrder 

□ dInv./Stat. 

□ dPurchase 

□ dPayables 

□ dPayroU 

□ dLedger 

□ dAssets 


-1 

□ dProject | 

□ dMaterials I 

□ dMenu 

□ PrintQ | 

□ Brooklyn Bridge I 

□ LapLink 

□ UI Programmer 1 

□ dbScope j 


Please send me information only 
on the products indicated: 


Discware, 5th floor, 3 Small Street, Broadway NSW 2007, TLX: AA 23509, Tel: (02) 212 6933 
Prices apply to stock held as at 14/7/87 
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PRODUCTIVITY 


SuperKey and SideKick, the venerable 
Borland utilities, are here loaded con¬ 
secutively so that they will be erased 
as a group; 

INSTALL XDIR 
XDIR 

INSTALL NPAD 
NPAD 

INSTALL SUPERKEY SIDEKICK 

KEY 

SK 

Eliminating the last TSR or group of 
TSRs is as simple as running 
REMOVE. REMOVE displays a list of 
utilities currently installed (by echoing 
the descriptive names you typed in on 


INSTALL’S command line) and prompts 
you to verify by pressing the Enter key. 
If the four utilities had been installed as 
shown above, running REMOVE would 
produce the following display: 

Number of installations: 3 

XDIR 

NPAD 

SUPERKEY SIDEKICK 

Press ENTER to remove, ESC to 

abort 

If you press the Enter key, the last 
group, SuperKey and SideKick, will be 
released from memory. Pressing the 
Esc key simply terminates the deinstal¬ 
lation harmlessly. Successive utilities 


may be deleted through successive 
calls to REMOVE. Running REMOVE 
a second time in the example above 
would show only two installations 
recorded, with NPAD the topmost TSR 
queued to be deleted next. 

It’s perfectly legitimate to load more 
TSRs than was indicated in the 
namelist parameter. REMOVE will still 
delete everything entered since the last 
INSTALL. REMOVE’S list of installed 
utilities, however, reflects only those 
designated on INSTALL’s command 
line, if you choose, you can even leave 
the command line empty, it’s usually 
convenient, however, to have an ac¬ 
curate list of TSRs presented every 
time you run REMOVE. 


.-REMOVE. COM 

tor the IB.M Personal Compu 

ter 1987 by Jeff Prosise 

irov ds.data segment 

1 1 [jT segment 




mov SI.count 

■calculate pointer into IDT 

tSr„COunt 

equ ei03h 

spointet to installation t,ount 

dec si 


segment.tabl 

e equ 0105h 

;pointer to wedge segment values 

mov cl,2 


vecto r.table 

code 

equ 0ie5h 

;pointer to vector table 

shl si , cl 

add si,segment tabic 


segment para public ’code' 

mov bx,{si] 

[PSP segment of last wedge 


assume cs;code ^ds:code 


rer:ove5 : dec bx 

[address memory control block 


org 100h 


ir.ov es,bx 


begin; 

jmp remove 

.-skip data area 

add bx,es:[3) 
inc bx 

[Calculate address of next MCB 

copyright 

db 'Copyright 1987 2i££- 
db 'Oef t Prosise‘ 

Davis Publishing Co.‘ 

mov eSjbx 

[transfer address to ES 

author 


me bx 

[advance BX to block segment 




emp bx,es:[1] 

SIS this a PSP block? 

errmsgi 

db instalIed*,13,10, S* 

jne removes 

■,no, then advance to next block 

er rmsg 2 

db 13,10,’Deinstall ation 

failed*,13,10,'5' 

mov ax,cs 

;get current PSP segment in AX 

textl 

db 13,10Number of inst 

allations: $' 

emp bx,ax 

[have we reached our own PSP? 

te)(t2 

db 13,10,'Press ENTER to 

remove, ESC to abort',13,10,'S' 

je remove? 

[yes, then exit loop 

texts 

db 13,10,'Deinstallation 

completed',13,10, ' S ‘ 

data.segraent 

dw ? 

.'Installation Data Table segment 

[Deallocate all blocks that belong to the code whose PSP segment is in 8X. 

last.segment 

dw ? 

ftemporary segment storage 



incb„statt 

dw ? 

;segment address of first MCB 

mov ax,mcb_start 

[retrieve address of first MCB 

count 

dw ^ 

.-number of TSR's installed 

removes: mov es,ax 

[point ES to MCB 




reroove6a; add ax,es:[3) 

.-calculate address of next MCB 

:REMOVE procedure is the main body of 

the program. 

inc ax 
mov es.ax 

[transfer address to ES 




emp byte ptr es:i0|,5Ah 

[last block in the chain? 

remove 

proc near 


je removes 

[yes, then exit loop 




emp bx,es:[1| 

[does the ownership word match? 

;nake sure there is at least one TSR i 

nstalled. 

jne remove6a 

;no, then tty next block 




mov dx,ax 

[Save segment value in OX 


mov ah,44h 

.-call interrupt lAh, function 44h 

inc ax 

[advance AX to PSP block 


xor bh.bh 

.zero BH 

mov es.ax 

[transfer to ES 


int lAh 


mov ah,49h 

[deallocate block 


emp bh,0PFh 

;BH set to 0PFh on return? 

int 21h 



je removel 

;yes, then continue 

j c mem_e r ror 

[branch on error 


lea dXrerrmsgl 

,-no, then there's nothing to remove 

mov ax,dx 

/restore AX 

exitl: 

mov ah,9 

.■print error message and exit 

jmp removes 

[loop back for more 


int 21h 



ret 


/Deallocate the memory used by the resident 

wedge left behind by INSTALL. 

.-Print list 

of all installed and verify that the deinstallation should proceed. 

remove?: jnov es,(si+2) 

[point E£ to wedge env segment 

removel; 



mov ah,49h 

[deallocate block 

mov ah,9 

;print 'Number of installations:' 

int 21h 



lea dx,text! 


]C mem^error 

[branch on error 


int 21h 


mov es,1 si I 

[point E£ to wedge PSP segment 


mov ax.es:(tsr.count) 

[retrieve installation count 

mov ah,49h 

/deallocate block 


mov count,ax 

3 save it 

int 21h 



call print.number 

[print the installation count 

jne remove8 

/branch if no error 


call print.cr1f 
call print.crlf 

[advance cursor 2 lines 

and terminate. 

[Memory deal 1 oca1 1 on failed. Print message 


call print.tsr_list 

;print list of TSR's installed 



mov ah,9 

.-request verification to proceed 

mem_er tor: pop ds 

/set DS to code segment 


lea dx,text2 


assume dsrcode 

remove3; 

int 21h 


lea dx,errmsg2 

/point DS:DX to error text 

jnov ah,0 
int 16h 

;get user response 

jmp exitl 

[exit 


emp ai, 1 3 

:was ENTER pressed? 

[Memory was successfully deallocated. Decrement TSR count and exit. 


]e removed 

;yes, then proceed 




emp al,27 

;was ESC pressed? 

removeS: pop ds 

[restore DS 


jne temove3 

;no, then try again 

mov es,data„segjnent 

[recover IDT segment 


ret 

[terminate 

dec word ptr es:(tsr_count) 

[decrement installation count 




lea dx,text3 

[print message and exit 

:Restore the 

interrupt vector table in 

low memory. 

]mp exitl 

remove endp 


remove4: 

push ds 

mov ds , 1ast.segment 

/save DS 

[point DS to wedge PSP segment 



;PR1NT_NUMBER writes the number held in AL 

to the display. 

assume ds:nothing 

[point SI to stored vectors 
[Store IDT segment 


mov data.segment,es 

ptint„number proc neat 



xor ax,ax 

/point ESrDi to main vector table 

aam 

[Convert value in AL to BCD in AX 


mov es.ax 


add ax,3030h 

[binary to ASCII 


xor di,di 

: 512 words to move 

emp ah,30h 

[first digit zero? 


mov cx,512 

je printl 

[yes, then don't print it 


cli 

[disable inter topts 

push ax 

[save AX 


rep movsw 

/restore interrupt vector table 

mov dl,ah 

[transfer digit to DL 


sti 

/enable interrupts 

mov ah,2 

[INT 21h function number 

t 


first memory control block. 

int 21h 

[print the first digit 

.-Determine the segment address of the 

pop ax 

[recover AX 

I 

find: 


/point ES to next segment 

pr int1: mov ah,2 

•INT 21h function number 

mov es,ax 

mov dl,al 

[transfer digit to OL 


me ax 

[point AX to the one after it 

int 21h 

[print the digit 


emp byte ptr es:[0|,4Dh 

[is MCB signature there? 

ret 


jne find 

[no, then loop 

ptint_numbet endp 



emp ax,es;[I) 
jne f 1 fid 

[does next segment own this one? 

1 no t thfr n 1oop 




mov meb^start-, es 

;yes, then store it 

;PPINT„T£R_LI£T writes a list Of all T£R's 

present in memory. 

;Scan all memory control blocks from the last wedge forward for PSP blocks. 




REMOVE.ASM: the assembly language source code for REMOVE.COM 
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PCSIG 

AUTHORIZED 

DEALER 


Pay-lf-You-Like Software 

Why pay hundreds of dollars for software? There is an inexpensive 
aiternative for your IBM PC or compatible - and it’s not iiiegai. 


Just a couple of software packages could cost more than 
your clone. Unfortunately many users faced with 
exhorbinant software costs resort to illegal copying. Now 
there isa legal way to acquire software for little more than 
the cost of a diskette. 

The concept is known as User Supported Software. This 
approach to software marketing bypasses the high 
publishing and distribution costs associated with most 
software. For a nominal fee you can obtain high quality 
software and if you like the software you are encouraged 
to send a donation to the author, usually between ten and 
one hundred dollars. In other words you pay if you like the 
software. If the software is not to your liking you may stilt 
keep it. Manuals are supplied on the diskette and are 
printed out by the user. 

PC-SIG is the world's largest distributor of user 
supported software with a library which now contains 
over 750 disks. Anybody can purchase disks or join as a 
member. Members receive our Directory, discounts and 
a bi-monthly magazine with descriptions of the latest 
additions and reviews of the more popular disks. Our 
magazine is not just a couple of photocopied pages but 
a professional publication of over 60 pages. 

A full listing of the library is available in our 400+ page 
directory. The directory specifies any system 
requirements and is categorised into various 
applications. 

The following is a small selection from the library... 

□ #5 & #730 PC-FILE + 

Jim Button’s very popular database filing system now 
easier to install and use and it runs faster. Reports can be 
prepared or set up for your word processor. 

□ #10 CHASM 

A CHeap AsseMbler useful for those wishing to learn 
about assembly language. 

L #90 & #594 GENEOLOGY ON DISPLAY 
Writen with concern for the novice Geneologist. As well 
as expected features eg printing family trees, family 
group sheets, and descendants charts the program 
creates parent/chiid indexes and prints ID numbers. 
#105 PC PROFESSOR 

A tutorial on the BASIC programming language which 
increases in complexity. 

□ #120 PC-CHESS 

Match your skills against another player or the computer 
in colour. 

□ #133 ULTRA UTILITIES 

Some very useful tools including recover erased files, 
modify and look into files, and write a database in BASIC. 

□ #184 DISKEHE UTILITIES AND UNPROTECT 
Create disk sized directories to store with the disk, create 
RAM disks and run popular software on your hard disk. 

#199 PC-CALC 

Complete with tutorial and many advanced features. 
Similar to Visicalc. Abie to import data from PC-FILE. 

n #254 PC-DOS HELP 

Just type help for an on-line help on DOS commands - 
very convenient for hard disk users. 

n #274 BEST GAMES 

A collection of better games from earlier PC-SIG disks - 
Packman, Breakout, Lander, Life2 and more. 


□ #287 & #288 FILE EXPRESS 

A fully documented database management system 
which is very easy to use yet extremely flexible. 

□ #292 SPACEWAR 

An excellent version of an asteroid-type arcade game for 
colour or Hercules cards. Also some small BASIC 
DEMOS. 

#293 ARCADE GAMES 

An assortment of colourful arcade games that will catch 
and hold the attention of games fans for hours. 

□ #310QMODEM 

An extraordinary telecommunications program with 
windowing, DOS command shell, Xmodem protocol and 
many other features. 

□ #344 & #345 PC KEY-DRAW 

Provides keyboard to screen drawing, graphics printing, 
and slide shows. Also allows creation and editing of 
graphics screens. 

“ #376 PATCHES 

Allows placement of specific programs on hard disks and 
creation of copies. 

; #378 DICTIONARY 

A must if your WP doesn’t have a spell checker, or 
character and word counters. 

□ #403 PC-TUTOR 

Ideal for new users to gain a basic understanding of their 
PC and how to use it. 

□ #455,681,682 PC-TYPE + 

Jim Button’s WP- Mailmerge which works with PC-File, 
Wordstar, and ASCII files, spelling checker,whoops key 
and on-line help. 

□ #457 ARCADE GAMES 

An assortment of arcade games including Flightmare 
and Spacewar. 

□ #476 PATRICK’S BEST GAMES. 

An assortment of five games which will run on the Mono 
monitor. 

□ #480 PC OUTLINE 

Can outline and organise documents point by point - 
ideal for typing essays etc. 

□ #505 PC STYLE 

Analyses text files for readability, - considers number of 
words per sentance, % of words of specific length, 
personal words, action words. Make your writing read 

better! 

L 1 #523 SIDEWRITER 

Your spreadsheet too wide to print? This program turns 
your printout 90 degrees and prints down the page. 

□ #528 NEW YORK WORD 

A full function word processor even including automatic 
hyphenation (and de-hyphenation). Unlike some WP it 
can edit large documents. 

#641 MAHJONG 

A fascinating game with extraordinary graphics. 
Excellent documentation for beginners with play levels 
from beginners to excellent. 

I #646 AMY’S FIRST PRIMER 
Six games to teach basic reading skills to a pre-reading 
child - positive reinforcement promotes learning is fun” 
attitude. 

□ #669-670 GRAPHTIME II 

Business presentation graphics with line, column, and 
pie charts. Works with dBASE Muitipian and Lotus. Has 
help key. 


□ #683 BUTTONWARE ADVENTURES 

Two text adventure games - be a Castaway or travel to 
South America on a spy mission. Runs on Mono. 

□ #705 CHILDREN’S GAMES 

A straight forward approach to making fun educational 
with mono graphics. Geared for 2 to 10 year olds. 

□ #718 LQ PRINTER UTILITY 

Enables your matrix printer to print a variety of fonts in 
near letter quality. You can even create your own fonts 
plus print large letter banners. 

□ #723 SUPER PINBALL #1 

Become a pinball wizzard with these five great pinball 
games. Uses your shift keys as flippers. 

□ #726 GOALSEEKER 

Work your LOTUS, Multiplan, Supercalc4, VP Planner 
backwards with Goalseeker. 

□ #727 POWERMENU 

Relieve you of the worry of sub-directories. All your 
applications can be just one keystroke away. 

□ #728-729 HOMEBASE 

A second generation desktop organiser. PC Magazine 
said “it delivers the most bang for the buck among 
desktop organisers.” 

□ #741 PURCHASE ORDER SYSTEM 

Keep track of outstanding orders and print them by 
account, supplier or purchase order. 

□ #749 QUANT01DS.SPACE RESCUE & LOTTERY 
Quantoids puts you in the spaceship cockpit to do battle 
with the enemy Quantoids. Requires a lot of skill to 
master. Space rescue is a lunar lander type of game. 


_ 

j^es, I would like to try PC-SIG software. 
I Please forward me these disks: 


TOTAL 5.25” @$13 

3.5” @$15 

(not JX360kb drive) 

Annual membership. @ $28 

'Starter Pack Six disks 
& Membership 5.25".@ $85 

3.5", , , @$95 

Postage and handling $5.00 

TOTAL _ 

Payment by □ Cheque □ Bankcard 

□ Visa □ M/charge 

Card No. __.. 

Expiry Signed 

Name_ 

Address_ 

_State Code 

Mail to MANACCOM Pty Limited 
PO BOX 381, 

Pennant Hiils,NSW. 2120. 

Call on 02 875 3538 
Fax on 02 875 2810 
Viatel *49000# 

Look for POSIG’s logo on grey diskettes 
c PC-SIG/Manaccom 1987 


~] 


I 

I 
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J 
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PRODUCTIVITY 


;Entry; 
pr int_tsi 


ES ■ Installation Data Table segment 

_list proc near 
cld 

mov cx,count 
mov di,segment table 
push ds 

assume ds;nothing 
: mov ds,es:(di) 

mov last segment,ds 
rov si,«2h 

(.imp byte ptr 1 s i-2 | , 1 
jbc printnuml 
push I 


■ 1 , IM 
xor .ill,oh 
dec cx 
lodsb 
n.ijv ;.h,;' 
m IV dl ,al 
i nt 2th 


-21 


;cl ear DF 

tget count of TSR's installed 
;point DI to wedge segment values 
;save DS 

;get wedge segment address in DS 
;store it for later 
ipoint SI to command line 
;mot e than 1 char act ei eni fieri? 
,u, then no name defined 
■saVL TSH count 

■■irt I fn()t h - t' TSM n.in r i n c:x 


lo 

pop ( 


jji pi 


j 1 etr le 
;.u)vanc. 


;Ioop until all names pri; 
jrestore DS 


loop printnuml 
pop ds 

assume dsicode 
ret 

print.tsr list endp 

;PRIKT.CRLF advances the cursor to the beginning of the next line, 
print.c rlf 




proc neat 
mov ah,2■ 
miv ill ,0nh 
rot 211) 
niV oh,2 
mov di ,0Ah 
lilt ;'lt, 


fprint carriage return 
fpt 1 nt 1incf fed 


100 

REM 

BASIC PROGRAM 

TO CREATE REMUVL.COM 





,40 

DATA 


0, 
205 , 

1 80 , 
3H, 

2 11, 

0, 

26 , 

55 , 

9, 

161 , 

0, 

0, 

0 

) 80, 

6tl , 

50, 

), 

lie 

120 

130 

140 

150 

OPEN ■REHOVE.CDM' AS 
FIELD 11,1 AS A$ 
CHECKSUM = 0 

FOR I » 1 TO 69 
LIHESUM n 0 

11 LEN 

- 1 






560 
57 0 
560 
-,90 

DATA 
DATA 
DAT'A 
DATA 

UH 
195 , 

) t, 

2 32 , 

1 , 
141 , 

3, 

2 32 , 

180^ 

22 , 

) , 
.10, 

9^ 

100 , 

)6 1, 

1 , 

205! 

1 , 
203, 
232, 

a. 

205 , 

1, 
27 , 

160 

FDR J « 1 TO 

6 








600 

DATA 

! , 

^32, 

227 , 

0 . 

1 80 , 

9 , 

141, 

22, 

170 


READ BYTE 









610 

DATA 

1 28, 

1 , 

205 , 

33 , 

I 80, 

0 , 

2 05 , 

22 , 
244 , 

160 


CHECKSUM 

CHECKSUM + 

BYTE 






620 

DATA 

60, 

I 3 , 

116, 

5, 

60, 

27 , 

1 17 , 
190 , 

190 


LINESUM - 

LIHESUM + BYTE 






630 

DATA 

195, 

JO , 

142, 

140, 

30, 

199 , 

1 , 

192! 

200 


IF (BYTE 

C 256) 

THEN 

LSET AS = 

CHRStBYTE) 




640 

DATA 

1 , 
142, 

4 6 , 

6 , 

197, 

* ' 

5 1 , 

210 


PUT 11 








650 

DATA 

192 , 

51 , 

255, 

! 65 , 

0, 

2, 

250 , 

220 

NEXT J 









660 

DATA 

24 3 , 

165, 

251 , 

142 , 

192, 

64 , 

38, 

126, 

230 

READ LINECHECK 








670 

DATA 

62, 

0, 

0, 

77 , 

117 , 

245 , 

38 , 

59, 

240 

IF 

LINECHECK 

O LINESUM 

THEN PRINT "Eri 

lur in Liro";280 

t 10 

* 1 

6 80 

DA'TA 

6. 

1, 

0 , 

117, 

238, 

46 , 

3 40 , 

6, 

250 

NEXT : 

1 









690 

DATA 

201 , 

1 , 

46 , 

142, 

30 , 

197 , 

1 , 

46 , 

260 

CLOSE 










700- 

DATA 

139, 

54, 

203 , 

I, 

78, 

177 . 

2, 

21 1 , 

27 0 

IF CHECKSUM - 51809 THEN PRINT "Succecaful 

L Con [Jet 

ion!' ■ 

END 


710 

DATA 

238 , 

129, 

198 , 

5, 

1 , 

139, 

28, 

75, 

260 

PRINT 

"COM file 

i s nc 

)t valid!' . END 




720 

DATA 

1 42, 

195, 

38, 

3, 

30, 

3 , 

0, 

67 , 

290 

DATA 

233, 

202, 

0, 

67, 

in, 

112, 

121 , 

114, 

960 

730 

DATA 

142, 

195, 

67, 

36, 

59, 

30, 

1 , 

0, 

300 

DATA 

105, 

103, 

104, 

116, 

32, 

49, 

57, 

56, 

622 

740 

DATA 

117 , 

2 37 , 

140, 

200, 

59. 

216, 

116, 

44 , 

310 

DATA 

55, 

32, 

90, 

105, 

102, 

102, 

45, 

68, 

599 

750 

DATA 

46, 

161 , 

201 , 

1 , 

142 , 

192, 

36, 

3, 

320 

DATA 

97, 

118, 

105, 

115, 

32, 

80, 

117 , 

98, 

762 

760 

DATA 

6, 

3, 

0 , 

64, 

142, 

192, 

38, 

126, 

330 

DATA 

108, 

105, 

115, 

104 , 

105, 

110, 

103 , 

32, 

7 82 

770 

DATA 

62, 

0, 

0, 

90 , 

316, 

209, 

36, 

59, 

340 

DATA 

67 , 

HI, 

46 . 

74, 

101 , 

102, 

102, 

32, 

635 

780 

DATA 

30, 

I, 

0, 

117, 

233, 

139, 

206, 

64, 

350 

DATA 

80 , 

114, 

Ill, 

115, 

105, 

115, 

101 , 

13. 

7 54 

7 90 

DATA 

)42, 

192, 

194, 

180, 

73, 

205, 

33, 

1)4, 

21 , 

360 

DATA 

10, 

78, 

HI , 

110, 

I0I , 

32, 

105, 

118, 

657 

800 

DATA 

139, 

2 35 , 
33, 

216 , 

14,:, 

hfi, 


1 80 , 

370 

DATA 

11 5, 

116, 

97, 

108, 

108, 

101 , 

100, 

13, 

758 

610 

DATA 

73, 

205, 

114, 

8, 

142, 

4 , 
141 , 

180 , 

360 

DATA 

10, 

36 , 

13 , 

10, 

68, 

181 , 

105, 

110, 

453 

620 

DATA 

73, 

205 , 

33, 

115, 

3, 

3 1, 

22, 

390 

DATA 

115, 

116, 

97, 

106, 

108, 

97, 

H6 , 

105, 

662 

838 

DATA 

74, 

1 , 

233, 

39, 

256, 

31, 

142 , 

6 , 

400 

DATA 

111, 

118 , 

32, 

102 , 

97, 

105, 

108, 

101 , 

766 

648 

DATA 

197, 

1, 

36, 

255 . 

14, 

3 , 

i , 

141 , 

410 

DATA 

100, 

13, 

18, 

36, 

13, 

10, 

70, 

117 , 

377 

850 

DATA 

22, 

168, 

1 , 

23 3, 

22, 

255, 

2J2, 

10, 

420 

DATA 

189, 

98, 

I0I, 

114, 

32, 

111 , 

102, 

32, 

699 

660 

DATA 

5, 

48, 

46, 

128, 

252, 

48, 

II6, 

8, 

430 

DATA 

105 , 

110, 

II5 , 

116, 

97, 

106 , 

106 , 

97 , 

856 

870 

DATA 

80 , 

138, 

212, 

160, 

2, 

205, 

33, 

88, 

440 

DATA 

116, 

105 , 

III , 

110, 

115, 

56, 

32. 

36, 

683 

800 

DATA 

180 , 

2, 

136, 

208, 

205 , 

33, 

195, 

252, 

450 

DATA 

13 , 

10 , 

80 , 

114, 

101 , 

115, 

115, 

32, 

580 

890 

DATA 

139. 

14, 

203 , 

1 , 

191 , 

6, 

1 , 

30 , 

460 

DATA 

69 , 

78, 

84 , 

69, 

62, 

32, 

116, 

111, 

641 

900 

DATA 

38, 

142 , 

29, 

46, 

140 , 

30, 

199 , 

1 , 

118, 

470 

DATA 

32, 

114 , 

101 , 

109, 

HI, 

116, 

101, 

44 , 

730 

910 

DATA 

190 , 

130, 

0, 

128, 

124, 

254 , 

1, 
237, 

480 

DATA 

32, 

69, 

83, 

67 , 

32, 

116, 

HI , 

32, 

542 

920 

DATA 

17, 

81, 

138, 

76, 

254 , 

50, 

73, 

490 

DATA 

97 , 

98, 

HI , 

114 , 

116, 

13, 

10, 

36, 

595 

930 

DATA 

172, 

160 , 

2, 

138, 

200, 

205, 

33 , 

226 , 

500 

DATA 

n* 

10, 

68, 

101 , 

105, 

110, 

1 15, 

116 , 

633 

940 

DATA 

247, 

89, 

232, 

7, 

0, 

131, 

199 , 

4 , 
13, 

516 

DATA 

97, 

108, 

108, 

97, 

116, 

105, 

Ill, 

lie. 

85 2 

950 

DATA 

226, 

214, 

31, 

195 , 

180, 

2, 

10, 

178, 

520 

DATA 

32, 

99, 

111, 

109 , 

112, 

108, 

101 , 

116, 

7 88 

960 

DATA 

205 , 

33, 

180, 

2 , 

178, 

205, 

33, 

530 

DATA 

101 , 

lee, 

13, 

10 , 

36, 

0 , 

0 , 

0 , 

260 

970 

DATA 

195, 

0 , 

0 , 

0 , 

0 , 

8 , 

0 , 

0 , 


012 
lU 
642 
92B 
6 14 
1077 
I 223 
69fi 
554 


470 

532 

1129 

7H4 

573 

574 
792 
960 

1I7(. 

759 

62B 

7Bl 


921 

653 

930 

1213 

5B4 

625 

945 

926 

1164 

909 

1039 

846 

195 


REMOVE.BAS: a Basic program that will automatically create REMOVE.COM 


INSTALL is itself a short memory-resi¬ 
dent utility. Every time it’s called, it con¬ 
sumes about 1600 bytes of memory, 
but, more importantly, it inserts a resi¬ 
dent ‘wedge’ in memory that contains a 
complete copy of the PC’s interrupt 
vector table. A utility not preceded 
somewhere in memory by one of these 
wedges cannot be removed. REMOVE 
recovers both the memory used by the 
programs it unloads and the memory 
dedicated to their identifying wedge. 

INSTALL answers the command to 
load additional groups beyond the limit 
of 32 with the message, ‘No room for 
more’. Likewise, when REMOVE is ex¬ 
ecuted with no TSRs installed, it 
responds with the warning, ‘None in¬ 
stalled’. Resident programs can be free¬ 
ly INSTALLed and REMOVEd as many 
times as you wish. In addition, there’s 
no limit to the number of TSRs you 
can place in a group. 

Note that programs (or groups of 
programs) can be deleted only in the 
reverse order in which they were in¬ 


stalled. The removal of an intermediate 
one would create all sorts of problems, 
one being the tricky proposition of 
moving all resident routines above it 
down in memory to fill the hole, rerout¬ 
ing all appropriate interrupt vectors to 
the modified addresses, and altering 
any references to absolute addresses. 
Unfortunately, that’s next to impossible. 
If you have to purge a set other than 
the one most recently loaded, run 
REMOVE as many times as necessary 
to regress to the one targeted, then 
reinstall the ones above it. 

It’s also legal to run REMOVE im¬ 
mediately after INSTALL, with no TSRs 
loaded in between. The wedge left by 
INSTALL will be erased. In fact, al¬ 
though there’s no obvious reason to do 
so, you can run INSTALL several times 
in succession, then reverse the action 
a layer at a time. You may also run 
other applications, if you prefer, be¬ 
tween the time INSTALL is invoked 
and a TSR is loaded. 

in the unlikely event that you en¬ 


counter a ‘Deinstallation failed’ warning 
in the course of removing a TSR, you 
should probably reboot the system. It’s 
possible you might encounter no ad¬ 
verse side effects without the reset, but 
it’s also possible that down the road 
somewhere (and at the worse possible 
time) execution might skid to a halt 
with a critical memory allocation error. 

The method 

The premise of INSTALL/REMOVE is 
simple: immediately below each group 
of memory-resident utilities is a 1600- 
byte layer of resident data left behind by 
INSTALL that retains, among other 
things, the entire interrupt vector table 
as it appeared before the TSR group 
was loaded. When REMOVE is called 
on to eliminate the topmost set of TSRs, 
it locates the highest wedge, copies the 
contents of the vector table stored inside 
it into the real vector table, and frees all 
memory used by the wedge and every¬ 
thing loaded after it. 
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CRT QUALITY IN AN LCD PORTABLE 
— thenewWALKOM LCD mini 
portables expand the limits of LCD 
technology. Similar in size and convenience to 
other laptops, their non-glare built-in backlit 
displays offer improved contrast comparable 
to standard CRTs, from any viev^ing angle. 

And both the XT-compatible LCD-88 and AT- 
compatible LCD-286 have all the pov^erand 
expansion capacities of desktop units twice 
their size, including six expansion slots, two 
5V4 " floppy (or one floppy and one hard) disk 
drives, and an auto-switching power supply 
for direct use with any HOV or 220\/ power 
outlet, 

Combine these features with a detachable 
86-key keyboard, 45° adjustable screen and 
stylish ergonomic design, and you’ll agree 
there’s only one way to go for both lightweight 
flexibility and heavyweight performance — 
the WALKOM way. 


LCD PORTABLES 


i 





PTC 


UNMATCHED PERFORMANCE AND 
UPGRADABILITY — the new WALKOM PTC portable 
microcomputers offer all the capability and 
expandability of the larger desktop PC systems 
combined with the convenience and versatility of true 
portables. 

Both the XT-compatible PTC-900 and AT- 
compatible PTC-286 come equipped with two 5 V4 " 
floppy disk drives, and can be easily enhanced with an 
optional hard disk drive and tape back-up to meet the 
needs of more serious users. With their built-in 9" high 
resolution monochrome displays and detachable 
84-key keyboards, WALKOM’s powerful portables 
provide an ideal combination of features, functions 
and flexibility for computer users either at home, office 
or on the road. 


DEALER 


PORTABLES 


ALL PRICES PLUS SALES TAX. AT & XT ARE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINE CORP. 


a unil of Pinnall Plant Engineers Pty. Limiled (Inc. in N.S.W.) 

WINNERS OF THE:- 

w A 99 

^ A 



HnERICHN 

Business Machines 


P.O. Box 1, Berkeley Vale 2259 
9 Claremace Crescent, 

Berkeley Vale, 2259 

Ph: 043 88 5133 Fax: 043 88 5035 
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PRODUCTIVITY 


The most difficult task is to determine 
which memory blocks to free up. Every 
TSR initially owns two memory blocks 
one for its copy of the environment, and 


one for its PSP (short for Program Seg¬ 
ment Prefix), code, data, and stack. 
(For more details on how DOS loads a 
program, refer to the box ‘Behind the 


Scenes with EXEC.) I’ll refer to the 
former as the 'environment block’ and 
the latter as the'PSP block’ hereafter. 
One potential complication is that a 



r PCHAP Search through memory and print o 

Ut 

the program names (for 

; This is a program block. Word at offset 2ch into the block contains 

; DOS 3.x) And 

the number of bytes assigned 

to 

each in memory. 

{ environment 

segment 

address. (offset from 

current ES by 1 paragraph) 

C5EC SBGHENT 

PARA PUBLIC 'CODE* 


.'Start CODE segment 


MOV 

SI,WORD PTR ES;[ach+lSh) {Get env segment 

ASSUME 

CSiCSEC 

DS:C5EC,ES:CSEC,SS;CSEC 

;Set by DOS Loader 


CMP 

N_BLK,1 

{If not first block 


ORG 

IBSK 


;COH file format 


JNE 

CHECX.ENV 

{ look for environmenb- 

CB 

EJQU 

SDK 


.-Cornmon equates 


MOV 

SI,OFFSET COn.MSG 

:Put name in table 

LF 

EQU 

0AH 




MOV 

CX,11 

{String length 

TAB 

EQU 

09K 



COPY.NAME: 

ADD 

DI,4 

{String destination 

ENTPT: 

JMP 

PCMAP 


;Jump over data 


PUSH 

CS 

{Point ES to 







POP 

ES 

{ this segment 

atPYRICHT DB 

•PCMAP 1 

0 (c) 1987, Ziff-Davis 

Publishing Corp." 


MOV 

AL,•?' 

{DOS string terminator 

AUTHOR DB 

CRiLF.LF 

,1AH,"Robert L. Hummel* 


5T0SB 


{Store it 







POSH 

CS 

{Restore DS 

HEADING MSG 

DB 

'Segment Paragraphs 


Program* 


POP 

DS 


CR_LF_«SG 

DB 

CR,LF,'S’ 




JMP 

SHORT FIND.NEXT 


COH_HSG 

DB 

•COKMAND.COM* 







UNX_MSC 

DB 

■(Unknown]“ 







FREE_MSC 

DB 

•(Freer 



{ Is the environment 

Still allocated to the owner? 

SPACE_«SG 

DB 

7 DUP(' ■),•S 



{--- 




N_BLK 

DB 

0 


jCount table entries 

CHECK.ENV; 




VEB3 

DB 

0 


:-l if Version 3.x 


CMP 

VER3,8 

;If not 3.x 







JE 

NO.ENV 

{ skip this sectisn 
f Point to env MCB 

PCMAP 

PROC 

NEAR 




PUSH 

SI 

{put seg in DS 







POP 

DS 



MOV 

DX,OFFSET COPYRIGHT 




CMP 

CK,WORD PTR DSt(1) 

{Compare owners 


MOV 

AH,9 


;Display string 


JNZ 

NO.ENV 

{Not our property 


IMT 

21H 


1 Thru DOS 






MOV 

AH,30K 

21H 


;Check DOS version 
; Thru DOS 

; ..----- 

J Point DS:SI 

to the 

environment and scan for 

the double zero entry. 




--- 





CMP 

AL,3 


jif not 3.x 


INC 

SI 

{Point SI to environment 


JB 

N0T.3 


) don't turn on flag 


PUSH 

SI 

{ and put in DS 


INC 

VER3 


; else. Indicate 


POP 

DS 

{DStSI - ENVt0 

HOT_3! 






XOR 

INC 

SI,SI 

SI 









; Find the first MCB by scanning through Biemoey. 

SCAN.ENV: 




; On exit, ES points to the MCB. 

; AX*Block Address, BX-ES, CX-Owner, DX»Top of wemory. 

DEC 

LODSW 

SI 

{Backup one byte 
{Look at word 

)■-- 

SEARCH_KEMj 

XOR 

BX,BX 


iZero BX 


OR 

JNZ 

AX,AX 

SCAN.ENV 

;If not double 0 byte 
{Continue to look 


MOV 

ES.BX 


;Point segment to 0 
jTell the assembler 





ASSUME 

ESiNOTHING 


{ Find the end of the program pathname. 

CRAWL: 

CMP 

JE 

INC 

BYTE PTR ES:[0],'M* 
CHECK_MCB 

BX 


)I5 this e MC87 
; might be 

;Point to next segment 

SCAN.PATH: 

LODSW 

MOV 

DEC 

BP,SI 

BP 

{Skip a word (1 strings) 

{Point to 1st char 


JMP 

SEABCH.MEM 


; continue search 

LODSB 


{Read char at SI 

CHECK„MCB; 






OR 

AL,AL 

;If 8, end of string 


MOV 

INC 

MOV 

AX,BX 

AX 

CX,WORD PTR ESt(1) 


;The MCB segment should 
; belong to the next segment 
)lf owner of this block 


JNZ 

SCAN.PATH 

{ else continue reading 



I... 





CMP 

AX,CX 


) Is the same as the block 

1 SI points past the 

terminating 8. Scan backwards for the \. 


JNE 

CRAWL 


; is first legltamate block 











FOOND_FIRST; 





DEC 

SI 

{Point SI to 0 


MOV 

DX.WORD PTR DS: [2] 


;Top of memory 

SCAN.NAME: 

MOV 

DEC 

CX,SI 

SI 

{Point CX past last char 

{Point to char 

) 






} If the owner-e, then 

this block is unallocated (free). 


CMP 

SI, BP 

{Is It lst char? 

} AX-Hen 

Address, 

BX-ES, CX-Owner, DX- 

Top of memory. 


JE 

STRlNG.START 


; Look up OWNER in table. 




CMP 

BYTE PTR [SI),'\* 

{It is backslash? 







JNE 

SCAN. NAME 

{ no, continue 

J 






HOR«_l: 

CLD 



.■String moves forward 

STRING.START: 

INC 

SI 

{Point to start of string 


MOV 

DI,OFFSET TABLE 


{Where to look 


SUB 

CX,SI 

{Length of string 







JMP 

COPY.NAHE 

iTtanafer 


MOV 

CX,WORD PTR ES:[1] 


;Get owner of this block 

NO.ENV: 





MOV 

AL,N_BLK 


; number to look at 


PUSH 

CS 

{Restore DS 

SEARCa_TA8LE: 






POP 

DS 



OR 

AL,AL 


;If no entries are left 


MOV 

CX,9 

(Number of chats 


JZ 

CREATE.ENTRY 


: create a new one 


MOV 

SI,OFFSET UNR.MSG 

{Unknown 


DEC 

AL 


{Adjust valid entries 

{If unaI located 


JMP 

COPY.NAHE 

(Transfer 











JZ 

SKIP.ENTRY 


; just skip to end 

1 Point ES to 

next MCB and continue search. 

Stop at top of memory. 


MOV 

SI,WORD PTR (DI) 


{Get PID of owner 

FIND.NEXT; 





CMP 

CX,SI 


)If owner matches 


MOV 

ES.BX 

{Set ES to next paragraph 


JE 

ADD.LEN 


; add more length 


CMP 

BX,DX 

(At top of memory? 

SKIP_ENTBY: 





JE 

NO.MORE 

( then done 


ADD 

DI,17 


{Point to next entry 


JMP 

W0RM_1 

{else continue 


JMP 

SEARCH.TABLE 


NO.MORE: 















Lst empty spot. 



; Display the 


Lng table on the screen. 


; AB&uiae oi poince w . 












MOV 

DX,OFFSET KEADING.MSG 

{Display the heading 







CREATE.ENTRY: 






MOV 

AH,9 

{Display string 


INC 

N_BLK 


{Adding new entry 


I NT 

21K 

{ Thru DOS 


MOV 

AX.CX 




MOV 

SI,OFFSET TABLE 

{Table locatisn 


OR 

cx,cx 


{If block is free 


MOV 

CL,N_BLK 

{Nurnber of entries 


JNZ 

NOT.FREE 


{Put mem address as owner 


XOR 

CH,CH 

.■ as a word 


MOV 

AX,BX 


PRINT.TABLE; 





INC 

AX 




CALL 

PRINT.WDRD 

{Print owner 

NOT.FREE: 

MOV 

WORD PTR [DI],AX 


{Put owner In table 


CALL 

PRINT.WORD 

•and size 


MOV 

WORD PTR [DI]12],0 


{Zero initial length 


MOV 

DX,S1 

{Name of owner 

ADD.LEN: 






MOV 

AH,9 

{Display string 


MOV 

SI,WORD PTR ES;[3] 


{Block Length 


INT 

21K 

■ Thru DOS 







ADO 

SI,13 

{Point to next entry 


INC 

BX 


;Jse len to point bx... 


MOV 

DX,OFFSET CR_LF_MSG 

{Newline 


MOV 

AX,BX 


: {point AX to mem) 


MOV 

AH,9 

{Display string 


ADO 

BX,SI 


■..to next MCB 


INT 

21K 

• Thru DOS 


ADD 

WORD PTR [Oli[2],SI 


■Increase para count 


LOOP 

PRINT.TABLE 



MOV 

SI,OFFSET FREE^.MSG 


{Memory is free 


MOV 

AH,4CH 

{Terminate program 


OR 

CX,CX 


: if owner ■ 0 


INT 

21H 

{Thru DOS 


JSZ 

HAVE.OWNEf' 








MCV 

CX, 6 


e «: n of strin.; 


ENDP 




JMP 

COPY.SAMr 


. -L.. LO TABLE 





HAVE^OWNER; 





■ W'JR'- 

PHOC 

NEAR 


, Is this oloc 

K a primary (prou;.ir: ' 








CMP 

AX.CX 


: Is mem ■ owner 






JSE 

FI .KiD.SEXT 


;Kc. 






PCMAP.ASM: the assembly language source code for PCMAP.COM 
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C CODE FOR THE PC 

source code, of course 

C Source Code 

FSP (screen manager) . $400 

Graphic 4.0 (high-resolution, DISSPLA-style scientific plots in color h hardcopy) . $275 

Vitamin C (MacWindows). $200 

Essential C Utility Library (400 useful C functions). $160 

Essential Communications Library (C functions for RS-232-based communication systems) .... $160 

Panache C Program Generator (screen-based database management programs). $150 

PC/IP (CMU/MIT TCP/IP implementation for PCs). $100 

B-Tree Library h ISAM Driver (file system utilities by Softfocus). $100 

The Profiler (program execution profile tool). $100 

QC88 C compiler (ASM output, small model, no longs, floats or bit fields, 80+ function library) . . $90 

CBTree (B+tree ISAM driver, multiple variable-length keys).$80 

ME (programmer’s editor with C-like macro language by Magma Software) .$75 

Wendin PCNX Operating System Shell.$75 

Wendin PCVMS Operating System Shell.$75 

Wendin Operating System Construction Kit.$75 

Entelekon C Function Library (screen, graphics, keyboard, string, printer, etc.).$70 

Entelekon Power Windows (menus, overlays, messages, alarms, file handling, etc.).$70 

EZ_ASM (assembly language macros bridging C and MASM).$60 

Multi-User BBS (chat, mail, menus, sysop displays; uses Galacticomm modem card).$50 

Make (macros, all languages, built-in rules) .$50 

Vector-to-Raster Conversion (stroke letters h Tektronix 4010 codes to bitmaps) .$50 

Coder’s Prolog (inference engine for use with C programs).$45 

PC/MPX (light-weight process manager; includes preemption and cooroutine packages).$45 

Biggerstaff’s System Tools (multi-tasking window manager kit).$40 

TELE Kernel (Ken Berry’s multi-tasking kernel).$30 

TELE Windows (Ken Berry’s window package).$30 

Clisp (Lisp interpreter with extensive internals documentation).$30 

Translate Rules to C (YACC-like function generator for rule-based systems).$30 

6-Pack of Editors (six public domain editors for use, study h hacking).$30 

ICON (string and list processing language. Version 6 and update).$25 

LEX (lexical analyzer generator).$25 

Bison h PREP (YACC workalike parser generator h attribute grammar preprocessor).$25 

C Compiler Torture Test (checks a C compiler against K R).$20 

PKG (task-to-task protocol package) .$20 

A68 (68000 cross-assembler).$20 

Small-C (C subset compiler for 8080 and 8088).$20 

tiny-c (C subsubset interpreter including the tiny-c shell) .$20 

Xlisp 1.5a (Lisp interpreter including tiny-Prolog in Lisp).$20 

List-Pac (C functions for lists, stacks, and queues) .$20 

XLT Macro Processor (general purpose text translator).$15 

C Tools (exception macros, wc, pp, roff, grep, printf, hash, declare, banner, Pascal-to-C).$15 

Data 

Protein Sequences (roughly 4,000 protein sequences with similarity search program).$60 

Webster’s Second Dictionary (234,932 words).$60 

U. S. Cities (names h longitude/latitude of 32,000 U.S. cities and 6,000 state boundary points) . . . $35 

The World Digitized (100,000 longitude/latitude of world country boundaries).$30 

KST Fonts (13,200 characters in 139 mixed fonts: specify TgX or bitmap format).$30 

NBS Hershey Fonts (1,377 stroke characters in 14 fonts).$15 

U. S. Map (15,701 points of state boundaries) .$15 

The Austin Code Works 
11100 Leafwood Lane 
Austin, Texas USA 78750-S409 
(512) 258-0785 


Free surface shipping on prepaid orders 


MasterCard/VISA 
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Software on The Cheap does 
just what its name says. We 
provide top quality software for 
many types of personal computer 
at the BEST prices! 

We have software for IBM and 
compatibles in both 5 1/4 and 3 
1/2 inch format to suit IBM JX 
and lap top portables as well as 
the new PS2 series. We also 
cater for Commodore 64 and 
128, AMIGA, Apple 2 series, 
Macintosh, ATARI ST, and 
CP/M. Catalogues are available 
FREE for all these machines. 
Just call or write and let us 
know what you want. Please 
specify your computer! 

Just a small sample from our 
catal(^ue below. 

MS DOS 

MSIOOO NY WORD: Excellent word processing 
program which allows multiple windows on screen. 
Includes pop up calculator, automatic hyphenation, 
contents and index generation, and on screen help. Two 
Disk Set. Recommended. 

MSlOOl GALAXY: Fast RAM based word processer 
that has a wealth of features yet is easy to use. Has pull 
down menus as well as fast keyboard controls. 

MS 1016 MAXIREAD STYLE ANALYSER: 

Great new program to analyse the grammatic style of 
your writing. Analyses text files for style, 
understandability, andpersonal tone. 

MSlOiS EZ SPELL: New spelling checker. Has its 
own large dictionary which can be added to easily. 

MS1020 FILE EXPRESS DATABASE: 

Excellent, easy to use database which allows customised 
reports and mailing labels and more! Two Disk Set. 

MS1026 3 BY 5 DATABASE: Easy to use, free 
form card index type database. Type in data in any form 
and index and search on full or partial keys. 


MS1060 FINANCE MANA(;ER GENERAL 
LEDGER: Excellent menu driven general ledger 

program for home and small business use. Double entry 
system with two sample chart of accounts. 

MS1061 CHEQUEBOOK MANAGER: Great 
menu driven chequebook managing program for home and 
small business use. Allows analysis of cheque expenses, 
reconciliation, and full summaries. 

MS1067 CASHTRAC: Excellent personal finance 
manager. Allows you to keep track of all accounts, bills, 
investments, tax deductible expenses, and more. 

MS 1069 MR BILL DEBTORS SYSTEM: 

Debtors package designed for small to medium sized 
business. Suit product and service indust^. Allows 
invoicing, statements, and full report facility. Two 
Disk Set. 

MS1076 PDS QUOTE: Prepares project quotation in 
terms of costs involved. Includes own database to allow 
you to manipulate your data. 

MS 1081 MORTGAGE ANALYST: Financial 
analysis package to examine loans, and mortgages and 
simulate future financial scenarios to allow you to form 
financial plan 


PRICES 

IBM 5.25 Inch.....$10 DISK 
IBM 3.50 Inch.....$15 DISK 
Commodore 64/128...$8 DISK 

APPLE 2.$8 DISK 

AMIGA_$15 DISK 

MACINTOSH.......$15 DISK 

ATARI ST_$15 DISK 

CP/M 5.25 Inch_$10 DISK 


Prices include Sales Tax 

Postage and Handling 
$3 per order 


MS1085 PORTWORTH STOCK MONITOR: 

Package designed to help you monitor and evaluate your 
stock portfolio. Produces graphic representation. 

MS1089 PROJECT MANAGER: System of 
interactive programs for project management using 
critical path analysis method. Menu driven and well 
documented. 


MSI180 FARM MANAGEMENT: Series of basic 
programs to help the man on the land! 

MS1200-1205 UTILITIES: Six disks of great 
utilities for the PC! Excellent value. Upto twenty or 
more programs per disk! 

LARGE RANGE OF GAMES AVAILABLE 
FOR THE PC! SMALL SAMPLE BELOW: 

MS1500: JETSET FLIGHT SIMULATOR 
MS1501: GAMES #1: Six Great games! 

MS1513 MONOPOLY 

MS1515 KARKOTH: Great Adventure game! 

MS1518 PINBALL RALLY 

MS1530 AIR TRAFFIC CONTROLLER 

MANY MORE TO CHOOSE FROM! 

Also new range of PC educational software for 
all age groups available! 

COMMODORE 64 

GAMES DISKS: 12 GAMES PER DISK 
UTILITIES: GREAT VALUE! 

BUSINESS 

EDUCATIONAL: OVER 30 DISKS! 

AMIGA 

Great range of Business, Utilities, Graphics, 
Music and more! 

APPLE II 

Large range of games, business and 
educational! 

MACINTOSH: Large range of Business, 

Games, Utilities, Graphics and MORE! 

ATARI ST 

Great disks for a great machine. Covers all 
fields. Business, games, graphics and MORE* 


At Software On The Cheap we are 
constantly updating our huge collection of 
public domain and user supported software,. If 
you want a program let us know. Chances are 
we already have it, or can get it at our LOW 
price. 

Our catalogues are free for the asking. No 
membership fees or subscriptions. We update 
our catalogues as often as possible. Free 
updates are available. 

To obtain your free catalogue just call 

(02)51-J615 

and leave your name address and COMPUTER 
TYPE! If unattended leave message on 
aaswerin^ machine or call our 24 HOUR 7 
DAY sevice centre on (02) 260-0546 and give 
your particulars to one of the girls who will 
pass it on to us! 


MSI028 KEEP IN TOUCH: Great new program for 
those involved in personal contact industry. Allows you 
to keep upto twenty address books with contacts of 
various types. Includes report facility, alarm clock, and 
more! 

MS1042 FREECALC: Spreadsheet designed for first 
time user. Easy to use, with help and comprehensive 
documentation. 

MSI043 ASEASY: Excellent spreadsheet, compatible 
with LOTUS files and capable of graphing and advanced 
statistical and mathematical functions. Excellent value! 

MS 1050 LOTUS WHITEROCK: Macro based, 
menu driven front end for LOTUS 123. Designed to make 
LOTUS easier to use. Requires LOTUS 123. 


MSI 100 PC TUTOR: Interactive tutorial program on 
PC and DOS. Menu driven, covers basics as well as 
advanced features. 

MSI 171 PC DRAW: Great graphics design program 
for PC. Provides simple computer aided design facility. 
Enables you to draw, edit, add text. Also known as 
KEYDRAW. Two Disk Set. 

MSI 173 3-D: Program allows you tocreate, edit and 
save three dimensional figures using keyboard. 

MS 1178 MACINTOSH EMULATOR: Give your 
PC a Macintosh like interface, with its own interactive 
personality, very interesting! 


Or if you prefer write to: 

Software On The Cheap 
P.O. Box 63 
Erskineville NSW 2043 
PLEASE SPECIFY YOUR 
COMPUTER TYPE WHEN 
REQUESTING CATALOGUE! 

BANKCARD, VISACARD and 
MASTERCARD WELCOME! 

PHONE AND MAIL ORDER 

Copyright Software On The Cheap 1987 




























PRODUCTIVITY 



LODSW 


iGet owner 


AND 

AL,0FH 

;MasX and display 


CALL 

HEX4 

;Write 4 digits 






MOV 

DX,OFFSET SPACE^MSG 

ispace over 

H2C£ 





MOV 

I NT 

AR,9 

21H 

(•Display string 
: Thru DOS 

ADD 

AL(90H 

!Convert AL to ASCII 


RET 



DAA 







ADC 

AL(40H 


I’PIKT. WORD 

ENDP 




DAA 








PUSH 

DX 

jSave register during call 

, HEX4 Write 

AX as ‘ 

t hex diyjtfi to console 



MOV 

DL,AI. 

.■Character in DL 

; HEX2 Write 

AL as : 

2 hex digits to console 



MOV 

I NT 

AH, 2 

21H 

jDisplay Output Fn 
; Thru DOS 

HEX4 

PKOC 

NEAR 



POP 

DX 

:Restore register 


PL'SH 

AX 

)Save register 


RET 




MOV 

AL, AR 

(•Show high digits first 

HEX2 

ENDP 




CALL 

HEX2 

(•Display AL 




POP 

AX 

;ReEtoce low digits in AL 

HEX4 

ENDP 



HEX2 

PROC 

NEAR 

:Display AL 

( Format is 

TABLE DD 

20 DUP (0,0, 0,0," 

') 


PUSH 

AX 

(Save register 



BYTE 



PUSH 

CX 

;Save CX during shift 

TABLE 

LABEL 



MOV 

CL,4 






SHR 

POP 

AL,CL 

CX 

(Get high 4 bite 
;Re5tore CX 

CSEG ENDS 

ENTPT 




END 




CALL 

H2C 

(•Display upper AL digit 






POP 

AX 

;Rertoie lower 






100 

REM ■ ■ 

■ BASIC 

PROGRAM 

TO CREATE PCMAP 

.COM 





490 

DATA 

142, 

195, 

38, 

128, 

62, 

0, 

0, 

77, 

642 

110 

OPEN ' 

’PCMAP.COM" AS 

11 LEN 

- 1 






500 

DATA 

11 6, V. 

3, 

67 , 

235, 

243, 

139, 

195, 

64, 

1062 

120 

FIELD 

♦1,1 AS 

A$ 








510 

DATA 

36, 

139. 

14, 

I',"- 

0 , 

59, 

193, 

117, 

561 

130 

CHECKSUM = 0 








520 

DATA 

241, 

139, 

22, 

2, 

6, 

252, 

191, 

2U, 

1860 

14S 

FOR 1 

» 1 TO 

59 








530 

DATA 

2, 

38, 

139, 

14, 

1 , 

6, 

160, 

137, 

491 

158 

LINESUM >= 

0 








540 

DATA 

1, 

10, 

192, 

116, 

17, 

254 , 

200, 
206 , 

11 , 

001 

168 

FOR J a 1 

TO 8 








550 

DATA 

201 , 

U6, 

6, 

139, 

53, 

59, 

116, 

896 

170 


HEAD byte 








560 

DATA 

25, 

131, 

199, 

17, 

235, 

235 , 

254, 

6, 

1102 

180 


CHECKSUM CHECKSUM -» 

■ BYTE 






570 

DATA 

137, 

1, 

139, 

193, 

11 , 

201, 

117, 

3, 

802 

190 


LINESUM 

1 <= LINESUM + BYTE 






580 

DATA 

139, 

195, 

64, 

137, 

5, 

199, 

69, 

2, 

818 

200 


IF {BYTE < 256) THEN 

LSET AS =‘ 

CHRSfBYTE) 




590 

DATA 

0, 

0, 

38, 

139, 

54 , 

3, 

8, 

67, 

381 

210 


PUT *1 









600 

DATA 

139, 

195, 

3, 

222 , 

1, 

117, 

2, 

190 ,. 

069 

220 

NEXT J 









610 

DATA 

123, 

1, 

11, 

201, 

117, 

6, 

105, 

6, 

658 

230 

READ LIKECHECK 








620 

DATA 

0, 

235, 

23, 

144, 

59, 

193, 

117, 

97, 

868 

240 

IF 

LINECHECK <> LINESUM 

THEN PRINT "Err 

or in 

Line'i2B8 + 18 

" I 

630 

DATA 

38 , 

139, 

54, 

60, 

0, 

128, 

62, 

137, 

616 

250 

NEXT : 

[ 









640 

DATA 

1, 

1, 

117, 

20, 

198, 

103, 

1, 

105, 

618 

260 

CLOSE 










650 

DATA 

11 , 

0, 

131 , 

199, 

4 , 

14, 

7, 

243, 

609 

270 

IF CHECKSUM • 

44060 

THEN PRINT "Successful 

Completion!" . 

. END 


660 

DATA 

164, 

176, 

36, 

170, 

14, 

31, 

235, 

65, 

891 

280 

PRINT 

“COM fi 

le is n 

lOt vali 

Ld!" ; END 





670 

DATA 

128, 

62, 

138, 

1, 

8, 

116, 

48, 

78, 

571 

290 

DATA 

233, 

136, 

0, 

' 80. 

6J, 

77, 

65, 

80, 

738 

680 

DATA 

86, 

31, 

59, 

31, 

14, 

1, 

0, 

117, 

39, 

347 

300 

DATA 

32, 

49, 

46 , 

48, 

32, 

40, 

99, 

41 , 

387 

690 

Data 

70, : 

86, 

51, 

246, 

70, 

7 8/- 

173, 

805 

310 

DATA 

32, 

49, 

57 ( 

56 , 

55, 

44, 

32, 

90, 

415 

700 

DATA 

11, 

192, 

117, 

250, 

173, 

139, 

230, 

77, 

1197 

320 

DATA 

185, 

102, 

102, 

45 , 

68, 

97, 

118, 

105. 

742 

710 

DATA 

172, 

10. 

192, 

117, 

251 , 

78, 

139, 

206, 

1165 

33S 

DATA 

115, 

32, 

80, 

117, 

98, 

108, 

105, 

115, 

770 

7 20 

DATA 

78, 

59, 

245, 

116, 

5, 

128, 

60, 

92, 

783 

340 

DATA 

104. 

105, 

110, 

103, 

32, 

67. 

ill, 

114, 

746 

730 

DATA 

117 , 

246, 

70, 

43, 

206 , 

235, 

187, 

14, 

1118 

358 

DATA 

112, 

46 , 

13, 

10 , 

10, 

36, 

26, 

82, 

335 

740 

DATA 

31, 

185, 

9, 

0. 

190, 

114, 

1, 

235, 

765 

36S 

DATA 

Ul, 

98, 

101, 

114, 

U6, 

32, 

76, 

46, 

694 

750 

DATA 

177, 

142, 

195, 

59, 

218, 

116, 

3, 

233, 

1143 

370 

DATA 

32, 

72, 

117, 

109, 

109, 

101, 

108, 

83, 

731 

760 

DATA 

67, 

255 , 

186, 

71, 

1, 

180, 

9, 

205, 

974 

3 80 

DATA 

101, 

103, 

109, 

301, 

110, 

116, 

32, 

80, 

752 

770 

DATA 

33, 

190, 

213, 

2, 

138, 

14, 

137, 

1, 

728 

390 

DATA 

97, 

11#, 

97, 

103, 

114, 

97, 

112, 

104, 

838 

7 88 

DATA 

50, 

237, 

232, 

25, 

0, 

232, 

22, 

8 , 

798 

400 

data 

115, 

32, 

32, 

32, 

32, 

80, 

114, 

111, 

548 

790 

DATA 

139, 

214, 

160, 

9, 

205, 

33, 

131, 

198, 

1189 

418 

DATA 

103, 

114, 

97, 

109, 

13, 

10, 

36, 

67, 

549 

000 

DATA 

13, 

186, 

100, 

1, 

188, 

9, 

205, 

33, 

727 

420 

DATA 

79, 

77, 

77, 

65, 

78, 

68, 

46, 

67, 

557 

810 

DATA 

226 , 

232, 

180, 

76 , 

205, 

33, 

173, 

232, 

1357 

430 

DATA 

79, 

77, 

40, 

85, 

U0, 

107, 

110, 

ill. 

719 

020 

DATA 

8, 

0, 

186, 

129, 

1, 

180, 

9, 

205, 

718 

440 

DATA 

119, 

110, 

41, 

40, 

78, 

114, 

101, 

181, 

696 

830 

DATA 

33, 

195, 

80, 

138, 

196, 

232, 

1, 

0. 

875 

45S 

DATA 

41 , 

32, 

32, 

32, 

32, 

32, 

32, 

32, 

265 

840 

DATA 

88 , 

60, 

81, 

177, 

4, 

210, 

232, 

09, 

961 

46S 

DATA 

36 , 

0. 

0, 

186, 

3, 

1, 

180, 

9, 

415 

850 

DATA 

232, 

3, 

8 , 

66, 

36, 

15, 

4 , 

144, 

522 

470 

DATA 

205, 

33 , 

180, 

48 , 

205 , 

33, 

68, 

3, 

767 

860 

DATA 

39, 

20, 

64, 

39, 

82, 

138, 

206, 

180, 

770 

4S8 

DATA 

114, 

4, 

254 , 

6, 

138, 

1, 

51, 

219, 

787 

070 

DATA 

2, 

205, 

33, 

90, 

195, 

■ 8, 

0, 

0, 

5 25 


PCMAP.BAS: a Basic program that will automatically create PCMAP.COM 


TSR may have additional data blocks 
allocated to it if it explicitly requested 
them with DOS function 48h. 
Moreover, TSRs frequently choose to 
conserve memory for other programs 
by deallocating their own environment 
blocks before termination. 

To complicate matters further, only 
the PSP blocks are guaranteed to be 
located physically above the wedge in 
memory. A removal utility must locate 
all of the blocks, verify that they belong 
to the TSR, and then deallocate them 
with function 49h. DOS provides no 
documented way of doing that. But as 
we’ll see later, REMOVE has a unique 
way of finding memory blocks and 
determining who owns them. 

The INSTALL utility 

INSTALL’S role in the deinstallation 
scheme is two-fold: it saves a copy of 
the interrupt vector table before that 
gets altered by a subsequent TSR, and 
it also saves the segment addresses of 
its own environment and PSP blocks. 


The PSP is the 256-byte header that 
DOS builds in front of every executable 
program when it is loaded into 
memory. The PSP memory block will 
be larger than 256 bytes since it also 
contains the program’s code and data. 

INSTALL has to stash away a copy 
of the entire 1024-byte interrupt vec¬ 
tor table simply because it has no 
way of knowing exactly which vectors 
the next TSR will borrow. With the 
whole table saved, REMOVE can dis¬ 
able a routine by replacing the cur¬ 
rent vector table (including patches 
made by the last TSR) with a copy 
of it as it appeared before the latest 
TSR was made resident. 

INSTALL next stores the pair of seg¬ 
ment addresses that denote its own 
location in memory. It pulls its own 
PSP segment value right out of the CS 
register. The CS register of a .COM file 
is always coincident with the PSP seg¬ 
ment upon entry. The segment ad¬ 
dress of its environment block is stored 
and accessible at offset 2Ch inside the 
PSP. 


What INSTALL can’t tell is where in 
memory DOS will load the next ex¬ 
ecutable program. True, INSTALL 
could make an educated guess, based 
upon its own length and the length of 
its environment block, but any serious 
attempt to predict the exact address 
could be thwarted by a number of fac¬ 
tors. Changing a PATH string, for ex¬ 
ample, could alter the length of the en¬ 
vironment block inherited by the next 
program. And if more than one TSR is 
loaded after INSTALL, INSTALL can’t 
even begin to guess where the second 
or third will go. The somewhat difficult 
task of determining where they’re lo¬ 
cated is left to REMOVE. But the two 
segment values saved away by IN¬ 
STALL are critical to that determination. 

The two segment addresses must be 
deposited where REMOVE can find 
them later. To that end, the very first 
time INSTALL is run, it sets up a table 
in memory called the Installation Data 
Table, or IDT. The IDT stores two vital 
pieces of information: the number of in¬ 
stallations recorded and the two seg- 
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AFFORDABLE COMPUTER 
PERIPHERALS 

EXTERNAL 375.25" DISC DRIVES SUIT AMSTRAD 464/664/6128/8256 
FROM $325 .... INCLUDES EXTERNAL POWER PACK WHERE NEEDED 
EXTERNAL 3.5"/5.25" DISC DRIVES SUIT COMMODORE-AMIGA FROM $375 
EXTERNAL DRIVES TO SUIT APPLE 11 c/11 e/11 + FROM $219 
AMIGA SOFTWARE AND PERIPHERALS INCLUDING PAL-D GENLOCK - 
RING! 

CABLES OF ALL KINDS AND TYPES AT VERY COMPETITIVE PRICES!!! 
NASHUA 3.5" DSDD DISCS - AUGUST SPECIAL $42/1 Os . . . 5.25" $19/1 Os 
MEMOREX BRAND DISCS - $54/1 Os BOXED WHILE THEY LAST!!! 

ALL DRIVES ARE NEC/MITSUBISHI/HITACHI - TOP QUALITY ENSURED 

ALL PRICES INCL S.TAX 
for freight add $6.25 to 3 kg, $9.95 above 3 kg 


EASTERN COMPUTER SERVICES 

SHOP 5, KINGSVALE CENTRE ROSS RIVER RD AITKENVALE TOWNSVILLE OLD 4614 

(077) 251 089 



NOW AVAILABLE FOR THE 
IBM ENHANCED KEYBOARD 


The surface of each 
template shows the 
complete menu 
structure of the 
program. It may 
also include such 
things as page 
number references 
to the mini-manual, 
cursor control 
information for 
various 

environments, etc - • 


The function keys 
are directly 
referenced. Colours 
are used to help you 
identify keys to be 
used along or in 
conjunction with 
other keys. 


OescrtptKXi 

Wort) Pc-fteti *1 Or') 1/4 7 

Loiui 1-2-3 )|d)/20 

Syoifyiony 

WordStar 

Wordstar 2000 

dBase It + 

Disfyay Write 4 / DiSplayWnte 3 

Turtxa Pascal 

Mrc rosoft Word 2 0/3 0 

DOS/BASIC 

Muinmaie 

Blank s -Create your own 



EK-STYLEi PCAccessories^^ 


I PCAccessories f 
j P.O. BOX 374 
P.O. Box 374 TURRAMURRA j N.S.W. 2074 
N.S.W. 2074. I Mr/Mrs/Ms ^ 

Telephone: (02) 449 4721. | 


The Mini-manual 
acts as a perfect 
complement to the 
template. 
Explanations, 
examples and 
graphics will help 
you get your job 
done. 

TDA MAIL COUPON I 


(Please print clearly) 


CCESSORIES PTY LTD! 


Lta. 


Sydney (02) 449 4721 Rhone 


(Optional) 
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PRODUCTIVITY 


DOS memory management 


The DOS memory management 
scheme is one of moderate sophistica¬ 
tion that lends itseif weli to use by ap¬ 
plications programs. Nearly all 
memory is divided into a number of 
blocks whose length can theoretically 
range from 16 bytes (one paragraph) 
to 1Mbyte. Each block of allocated 
memory is preceded by a 16-byte 
memory control block that contains im¬ 
portant information concerning, 
among other things, the length of the 
block and its current allocation status. 

DOS provides three memory alloca¬ 
tion/deallocation functions. Accessed 
through interrupt 21 h, they are as fol¬ 
lows; 

48h Request a memory block 

49h Free a block allocated 

through function 48h 
4Ah Modify a block received 

through function 48h 
The ground rules for a program 
claiming and discarding blocks of 


memory are simple: any free space 
can be reserved through DOS func¬ 
tion 48h, and any block reserved can 
be released through function 49h or 
modified in length with function 4Ah. 

There are several reasons why an 
application might want to make use 
of these memory allocation services. 
A .COM file is allocated every byte 
of memory available in the system 
when it’s loaded, although such files 
rarely use more than one 64k seg¬ 
ment, A well-behaved .COM file 
(and one that wants to work in an 
environment like Windows) should 
release the unneeded memory when 
it first receives control. Conversely, 
programs sometimes need additional 
memory for data storage or buffer¬ 
ing. Getting it is as easy as calling 
DOS function 48h with the size of 
the requested block (in paragraphs) 
stored in BX. 

You might think that if two consecu¬ 


tive blocks were requested and allo¬ 
cated, and this was followed by a call 
to function 49h to free the first (lower) 
of the two, both would come free. For¬ 
tunately, that doesn’t happen. If it did, 
REMOVE couldn’t deallocate the 
memory dedicated to a TSR whose 
environment block didn’t immediately 
precede its PSP without destroying 
everything in between. Blocks can be 
deallocated in any order, regardless 
of the order in which they were 
reserved. 

The operating system will allow 
holes to develop in memory and can 
deal with them quite elegantly. It ap¬ 
pears that while DOS will never locate 
the PSP block of a program inside a 
hole, it’s perfectly willing to place en¬ 
vironment blocks there, it will also par¬ 
cel out an island of unclaimed 
memory to satisfy a program’s func¬ 
tion 48h request. 

Jeff Prosise 


ment addresses of each wedge’s en¬ 
vironment and PSP blocks. 

The reasons for maintaining a count 
of the TSRs installed is probably ob¬ 
vious. For one thing, INSTALL has to 
know when its interna! limit of 32 TSRs 
is reached. For another, REMOVE has 
to know when there are none left. 
More important, the count is used as 
an index into the IDT when segment 
values are stored or retrieved. Since 
up to 32 wedges can be present at 


once, care must be taken not to over¬ 
write the segment values stored for 
one with those of another. 

The IDT has 64 words (enough, that 
is, for 32 pairs of segment values) set 
aside to record the segment addresses 
of each INSTALL wedge. The 64-word 
area retains them in staggered order. 
The first word is the PSP block seg¬ 
ment of the first wedge, the second is 
the environment block segment of the 
first wedge, the third is the PSP block 


segment of the second wedge, and so 
on. When REMOVE wants to locate a 
set of segment values, all it has to do 
is obtain the number of installations, 
multiply by 4, then use the result as a 
pointer into the table. 

Creation of the IDT presents a couple 
of problems. First, it has to be located 
where it won’t be destroyed by DOS. 
Second, both INSTALL and REMOVE 
must be able to find it. The IDT is set up 
inside the first INSTALL wedge made 



PC/XT TURBO (8MEGHZ) 

* 640k RAM on mother board 

* Twin 360k drives (Japanese) 

' Parallel & Serial ports 

* Games port 

* Real time clock, ball, backup 

* Colour graphics card 

* S087 socket 
Front mounted reset switch 

* Kcyboiird lock 

* Leds for Turbi) & Hard dri\e on 

* 150 wait power supply 

* Delivery Australia wide S20 

* 12 months full waranty 



AUSTRALIA’S TOP SELLING PC 

HIGHEST QUALITY — LOWEST PRICE 

$1295 


FULL RANGE OF 
PERIPHERALS INCLUDING 


* 12" Hi-ResComp. Mon. ,$175 

* 12" TTL Hi Res Moii, 720 \ 34^ .$215 

^ 14" RGB Hi-Res Mon, 720 \ 240 ...$650 

* 100 Key Keyboard Kxtra . ... .$50 

* Whilty .Mouse ... . = = .$115 

' DSDD Diskettes Box to ---- .$i5 

* FGA Monitor & Card . ... .$995 

=■ Star NX-IO Printer NLQ .. .$495 

* 14" EGA Monitor 720 and 360 .$795 


AT 286 1 meg of Ram. Serial Parallel and 
(James Port. Real time clock. CGA card, 
twin floppies, small footprint motherboard 


(inc. tax).$1995 

* CPB-H136 NLQ 15 ' 160 CPS.$695 

^ 20Meg. Drive with DTC Cont.$ 695 

* EGA Card ., ... .$390 

A'r Style Keyboard ..... . . . SI45 

* CGA Card ... .... .. . .,$155 

* Extended Keyboard .SI95 

* Monochrome Card .$190 

* I/O Card .5190 


NEW 386 AT RELEASE COMING SOON 

COMPUTER & ELECTRONIC SERVICES PTY LTD 

(03) 561 8947 Wheelers Hill, Victoria 3150 (03) 561 4683 AH 
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PRODUCTIVITY 


Behind the scenes with EXEC 


When the DOS command processor 
wants to load a file for execution, it 
calls the built-in EXEC function to do 
the dirty work. Among the many tasks 
to be taken care of is reserving a por¬ 
tion of memory for the new resident. 
EXEC requests the memory in two dis¬ 
tinct phases. 

First comes the area to be set aside 
for the program’s environment block. 
The environment block holds a set of 
strings inherited from the master en¬ 
vironment block in low memory, 
strings like the path to the command 
processor and text of the current com¬ 
mand path defined with the PATH 
command. This block is typically small 
(160 bytes or less), but can be larger, 
DOS 3.2, in fact, sets the maximum 
size to 32k. 

The second block requested is for 
the file Itself. A PSP is built at offset 0 
in the new block, and this Is followed 
by the code and data that make up 
the program itself. If the program is a 
.COM file, this block constitutes ail of 


the remaining memory since DOS has 
no way of knowing up front just how 
much memory the program will re¬ 
quire. If it’s an .EXE, the block will 
consume only the amount of memory 
specified in the file header. 

if all allocated memory comprises 
one contiguous block, DOS locates a 
program’s environment block im¬ 
mediately before its PSP block. But if 
there is a large enough hole in 
memory, DOS will stuff a copy of the 
environment strings there. These 
holes frequently develop when a TSR 
deallocates its own environment block 
before becoming resident. Then 
(providing the size of the environment 
doesn’t change) DOS will separate 
the next environment block and PSP 
block. 

Contrary to popular belief, EXEC 
doesn’t always explicitly use functions 
48h and 4Ah to manipulate memory. 
DOS 3.2, for example, appears to 
forgo the functions in favor of either 
jumping directly to them (without ex¬ 


ecuting an interrupt 21 h) or manipulat¬ 
ing the memory control blocks itself. 
The DOS 2.x EXEC is more faithful 
about using its own internal services 
but still doesn’t use them in all cases. 
Your own applications can use the 
EXEC function to invoke another 
program, just as DOS does. The func¬ 
tion number is 4Bh, and it is accessed 
through interrupt 21 h. Be warned, 
however, that this is one of the most 
complex DOS functions: the parent 
program must pass the addresses of 
an environment block, a command 
tail, and two file control blocks to the 
child process. The most comprehen¬ 
sive treatment of the EXEC function is 
contained in Ray Duncan’s Advanced 
MS-DOS, a relatively new offering 
from Microsoft Press (available 
through Penguin Books). If you want 
to experiment with EXEC, this is the 
book to buy, and it will prove an in¬ 
valuable resource in other areas, as 
well. 

Jeff Pfosise 


resident. Every time it is called to record 
a new installation, INSTALL leaves be¬ 
hind a portion of itself in memory. Each 
one of these wedges contains room for 
an IDT. Only the space inside the very 
first one is used, however. Any time the 
program is run thereafter, it does its 
usual job of obtaining the two required 
segment addresses. But these addres¬ 


ses aren’t stored within the current code 
segment; they’re placed in the area that 
was reserved when the first INSTALL 
terminated. 

To make the IDT accessible to an ex¬ 
ternal program, INSTALL chains an ad¬ 
ditional function to the BIOS time-of- 
day service interrupt. Interrupt lAh nor¬ 
mally has only two functions defined, 


numbered 0 to 1. INSTALL adds func¬ 
tion 44h. If an interrupt lAh is ex¬ 
ecuted with AH set to 44h and at least 
one copy of INSTALL is resident, the 
segment of the IDT is returned in the 
ES register. To know if the IDT does 
exist, then, the calling routine monitors 
the value of the BH register before and 
after the call. If the IDT is present, BH 



Solid Software - for Professional Aussie Software 


LOTTOCheck($95) 

\~\(Tattslotto 6-45 ver.for PC ,AT & close clones) 

- includes database of all past draws (since 6-45). NSW 6-40 ver. avail, soon. 

- PRIZE option: you select any 6 nos. or system entry, Lottocheck tallies up 
all prizes that they would have won over the history of lotto (6-45). 

- EVALUATE option: uses your selected rankings to test theories and predict 
next weeks draw. - RANDOM option: a random set of lucky numbers (6-15) 

- GRAPH option: produces histogram of frequency of numbers drawn so far. 

- Full database functions ADD, MODIFY, DELETE, LOOK, BROWSE using 
professional input screen forms, multi-windows, context sensitive HELP, 
indexed B-Tree data file for fast access. Comes with an extensive handbook 
on using Lottocheck, winning strategies and math theory of LOTTO. 

(Also 3 disk vers, of LOTTOCheck available for Commodore 64 & 128 ($59) 

□ Tattslotto 6-45. □ NSW Golotto 6-40. □Pools6-38.) 


^ The CAT ($95) 

11 (for PC, AT iSc close clones) 

Fullscreen, multi-windows (colour) with easy Lotus-like menus system: 

Do you have trouble finding your data/letters/programs etc, because you can't 
remember the filename or on which hard disk directory or floppy disk you put 
it? Yes! Tlien you badly need The CAT. Face it, its hard being descriptive with 
only 8 character filenames. With The CAT: 

65,000 filenames can be CATalogued, each with a 50 character file descript¬ 
ion, last modify date and time, and the disk (volume) on which it resides. 

- You may search this catalogue for any word in the name or description. 

- Has a built in full featured file manager, with more features than XTREE. 

- Has a built in fullscreen editor with user installable commands. 

- XTREE users, trade up now, send original XTREE disks for a $30 discount. 

- Has many more features, including an alternative mouse interface. 

- Comes with an 80 page User Manual. The CAT is simply outstanding value! 


ALSO - the very best of Public Domain and Shareware for the PC - only $15 each: 

□ 3BY5 - automated card system, suit any text retrieval application eg, client details, book catalogue etc. □ PC Calc 2.0 - a spreadsheet calculator. 

I I PC Write 2.7 - the now famous wordprocessing software, leaves many expensive competitors wanting. □ PC File III 4.0 - a great database system. 

□ OMNI - fullscreen editor, written by renowned author of COPYWRITE. O Best of PC Utilities - many indispensible routines that DOS should have had. 
All prices are the full prices (they include postage, handling etc.). Please send me free informations on 

Tick the boxes or those items you want. I wish to pay by_ ‘ ' 

Card No:_Expiry date:_ 

Signature:_ Date:_ 

Name; Adafess:- , Belgrave, Vic. 3160.j 


(eg. Bankcard, Visa card, cheque,money order). 

I- Solid Software, 

1 P.0, Box 218, I _ M 




Page 214 APC August 1987 































AUSTRALIAN BUILD 
8088, 80286, 80386 
BASED COMPUTERS 

We import components from all over the world and build computers of various con¬ 
figurations in our Mortdale factory, which we own and have occupied for 30 years 
Thousands of customers like Monash University, NSW Institute of Technology. 

Macquarie University, CSIRO, Telecom, OTC, government, business and private 
users will testify for our quality and service. As to prices, see for yourselfs 
hereunder, all tax paid' 

GCS 88 (IBM XT compatible) 4.7n, 8mb, parallel serial ports, video card, disk drive 
card, ciock caiendar, 150w power suppiy, keyboard. No hidden extras! 

256k RAM 1 360k Disk Drive .Taiw/an parts $ 900 Japan parts $1,000 

640k RAM 2 360k Disk Drives. Taiw/an parts $1,1 00 Japan parts $1,200 

640k RAM 1 1.2mb Disk Drive. Taiw/an parts $1,200 Japan parts $1,300 

640k RAM 2 1.2mb Disk Drives.Taiw/an parts $1,400 Japan parts $1,450 

GCS 286 (IBM AT compatible) 1mb, 120as RAM, parallel serial ports, clock, 
calendar, video cards, 200w power supply, keyboard. No hidden extras! 

1 1.2mb Drive 6,8mhz $1,500 — 6,8mhz $1,800 — 6.8,1 2mhz $2,000 

1 1.2mb1 360kDrive6,8mhz$1,700 —6,8,10mhz$2,000 —6,8,12mhz$2,200 

2 1.2mb Drives 6,8mhz $1,800 — 6,8,1 Omhz $2,100 — 6,8,1 2mhz $2,300 

GCS 386 1mb 120 NS RAM, PARALLEL SERIAL PORTS, CLOCK CALENDAR, 
VIDEO CARD, KEY BOARD, LEGAL BIOS 


11.2mbDrive . .. 1 6mhz $3,900 — 21 mhz $4,100 

2 1.2mb Drives.16mhz $4,1 50 — 21 mhz $4,240 


TRADE INQUIRIES INVITED All GCS computers are with award or phoenix BIOS and MS-DOS 3.2 and 
. . ■ . GWBASIC option is available 




XT HARD DISKS DTC (USA( Controllers 

.20mb $850 — 30mb $1,050 — 40mb $1,500 — 60mb $1,750 — 71 mb $2,100 — 110mb $3000 

AT HARD DISKS DTC (USA) Controllers 

.20mb $1,055 — 30mb $1,400 —40mb $2,000 — 60mb $2,750 — 71 mb $3,000— 1 lOmb $3,300 

TAPE STEAMERS for Baok-up Hard Disk — 60mb.Japanese $1300 


SUPER SPECIAL WE WILL UPDATE YOUR PRESENT IBM ORE 
COMPATIBLE XT TO IBM COMPATIBLE AN INCREASE THE 
SPEED ALMOST 6 TIMES AND INCREASE THE MEMORY TO 1MB 
BY EXCHANGING YOUR 8088 MOTHER BOARD WITH 80286 
_MOTHER BOARD AT $990.00_ 

GCS MONITORS PRINTERS 

High resolution monoohrome: CTI. Made in Japan. 

720X385.$220 160cpi. MLO: 

RGB 640X300.$650 lOinch.$495 

EGA 640X350. $950 15 inch.$725 


SPECIALS 

GCS DISKETTES UNCONDITIONALLY GUARANTEED S/S S/D $1.50 D/S D/D $1 

80286 ADAPTERS. Make XT computers run like AT — four to eight times faster. 

SUPER MEMORY BOARDS. 2mb. 

EGA VIDEO CARDS. 

COMPOSITE/HERCULES SWITCHABLE VIDEO CARD. 

HGA PGA CGA HERCULES AUTO SWITCH VIDEO CARD . 

MOUSES. . 

MODEMS. Auto Dial/Auto Answ/er: 

ccittv22/v21 1200/1 200 300/300 bell 21 2a/1 03. 

V21/23300 1200/75. 

ccittv21 v22 v23 1 200/1 200 300/300 1 200/75. 



80 D/S 4H/D $4.80 

.$525 

. For XT $200—For AT $240 

.$360 

$200 

.$450 

. $130 

$299 

.$300 

.$520 


Complete range of XT AT Apple Cases, Keyboards, Power Supplies; Drives, Main Boards, Cards, RAMs, ROMs, 
Joysticks, Mouses and Modems at Australia’s best prices. Prompt repair facility and much more. 




SYDNEY 

67 Blackshaw Avenue 
Mortdale 2223 
Phone: (02) 5701215; 
5701225; 57068621 


CANBERRA 
69 Paterson Street 
Ainslie ACT 
Phone; (062) 472880 


NEWCASTLE 
4/22 Lake Street 
Warners Bay 
Phone: (049) 488566 
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ie^BESSI 

Super Turbo XT (SI = 5.1) $1250 inc. 


640K RAM (4.77/8MHZ switchable) 
8088-2 CPU or NEC V20 CPU 


• Dual NATIONAL Floppy Disk Drives 

• Color Graphic Card 

• Parallel + Serial + Game port + Clock Calendar 

• Reset switch + Turbo switch + Keylock 

• AT Style Keyboard 

• Complete documentation 

• System with hi-res TTL/Composite monitor add $199 inc. 

• System with TANDON 20MB Hard Disk + OMTI (USA) Controller add 

• $749 inc. 


■EijggBESB^ 12MHz Incredible AT (SI = 13.3) 


'"‘'“'Sep/"’"' 


• 1 MB RAM (6/8/10/12MHz switchable) 

• 80286-10 CPU 

• 1.2MB NEC Floppy Disk Drive 

• 20MB TANDON Hard Disk 

• WESTERN DIGITAL Hard Disk/Floppy Disk Controlle; 

• Color Graphic Card 

• Parallel + Serial + Clock Calender 

• Reset switch + Turbo switch + Keylock 

• Enhanced Keyboard (separate cursor pad and 20 function keys) 

• Completedocumentation 

• 30MB/40MB/70MB and even 110MB Hard Disks available with free installation. 

• All ranges of THOMSON monitors, STAR and EPSON printers available. 
Please call. 




1 yr warranty. All EXPRESS systems backed up by 3M Australia. 

EFFICIENT COMPUTER SERVICES P/L 

4/FI., 728 George St., Sydney NSW 2000 Tel (02) 281-1255 Fax (02) 281 2973 



THE INCOMPARABLE NEC POWERMATE 2 IS NOW AVAILABLE. 


640 KB RAM 

66MB Voice Coil Hard Disk 
10Mhz 80286 Switchable to 8MHz 


NEC MACHINES ARE EXTREMEL Y COMPETITIVE AND SO ARE OUR PRICES!! CONTACT US TOD A Y 
FOR A QUOTE ON ANY OF THE WIDE RANGE OF NEC COMPUTERS AND PRINTERS 


AT TOP DEAL WE ALSO SPECIALIZE IN MULTI-USER OR NETWORK SYSTEMS AT AFFORDABLE 
PRICES. SO IF A STAND-ALONE IS NOT ENOUGH FOR YOUR BUSINESS, GIVE US A CALL 


MELB (03) 600 0188 SYD (02) 221 559 

271 WILLIAM ST 189 KENT ST 
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PRODUCTIVUY 


Tracking memory: DOS memory control blocks 


To keep track of memory allocation, 
DOS Versions 2.0 and later build a 16- 
byte memory control block immediate¬ 
ly before each discrete block of 
memory. Although the format of the 
control block (also known as an arena 
header, borrowing from Unix terminol¬ 
ogy) is officially undocumented by 
Microsoft, information about it has 
been published in a handful of reliable 
periodicals and reference books. 

it turns out that only the first 6 bytes 
in the control block are used. The first 
byte will always have the value 4Dh 
or 5Ah. The value 6Ah indicates that 
the header is the last in the chain; all 
memory above it is unused. Hex 4D 
means that the control block is inter¬ 
mediate in the chain; the memory 
directly above it usually belongs to a 
program or, perhaps, to DOS itself. 

The next two bytes hold the PSP 
segment address of the program that 
owns the corresponding block of 
memory. A value of 0 means the 
memory block is free to be claimed by 
someone else; any other value repre¬ 
sents a segment address. An inspec¬ 
tion of memory control blocks with 
DEBUG reveals that a program ‘owns’ 


its own PSP block, its environment 
block, and any memory it sets aside 
through function 48h. 

Bytes 3 and 4 (the fourth and fifth 
bytes in the header) indicate the size 
(in paragraphs) of the memory block. 
If you know where to find one control 
block, you can find the next one by ad¬ 
ding the length of the memory block 
plus 1 to the segment address of the 
control block. Thus the memory con¬ 
trol blocks are linked logically 
together, and, by scanning the chain, 
DOS gets a snapshot of the current 
memory structure. 

Finding the first control block in the 
chain can pose a problem, however, 
DOS maintains a record of its ad¬ 
dress, but where the record is located 
depends upon the version of DOS, 
whether or not a hard disk is installed, 
and sometimes even the type of 
machine you’re using. An easier 
(though not statistically foolproof) way 
is to begin at the bottom of memory, 
searching for a paragraph whose first 
byte has a value of 4Dh and that 
holds the segment address of the 
next paragraph in the word at offset 
1. You can see an example of this in 


REMOVE.COM. It works because the 
first memory block (which belongs to 
DOS and will be located somewhere 
above segment 50h) ‘owns’ itself. 

Knowing this, a program can similarly 
peruse the chain and determine critical 
allocation information for itself. That’s 
exactly what REMOVE does to deter¬ 
mine where the TSRs loaded after IN¬ 
STALL were located by DOS, Since IN¬ 
STALL stored away its PSP segment 
address, REMOVE can retrieve it, then 
subtract 1 from it to address the 
memory control block that precedes IN- 
STALL’s PSP block. From there, ifs a 
short jump forward to the next control 
block and the one after it. 

It’s reasonably safe to examine the 
chain of memory control blocks for in¬ 
formation, But altering them yourself 
without benefit of the DOS services is 
extremely dangerous. If DOS deter¬ 
mines that the chain has been cor¬ 
rupted, it responds by halting the sys¬ 
tem and displaying the message 
‘Memory allocation error’. The only 
recourse at that point is to reboot, 
sacrificing any data stored in RAM in 
the process. 

Jeff Prosise 


is decremented by 1; if it’s not, BH 
returns unchanged. 

The REMOVE utility 

When REMOVE is called upon to 
purge the last group of TSRs, it uses 
the groundwork laid by INSTALL as its 
foundation. It first calls interrupt lAh, 
function 44h, to verify that at least one 
utility (or group of utilities) is resident in 
memory. Then it prints the number of 
installations. A complete list of every¬ 
thing installed is printed, and the user 
is asked to verify that the deinstallation 
should proceed. 

All REMOVE has to do to obtain the 
list of names of the utilities installed is 
to retrieve the address of each wedge 
from the Installation Data Table. It can 
then look inside each one to see what 
was entered on the command line. 
Everything entered on the command 
line when a program is invoked is 
deposited by the operating system into 
a buffer beginning at offset 81 h in the 
program’s PSP. The byte at offset 80h 
holds the number of characters 
entered. Each time INSTALL runs and 
exists through interrupt 27h, the PSP is 
left behind. 


The IDT is accessible because when 
function 44h was initially called to see 
if any utilities were installed, ES ad¬ 
dressed the table on return. REMOVE 
begins the deinstallation process by 
pulling the segment address of the 
most recently inserted wedge’s PSP 
block from the IDT. The vector table in 
low memory is replaced with the con¬ 
tents of the vector table stored in the 
wedge. The only precaution to take 
here is to make sure that an interrupt 
doesn’t occur while the table is being 
altered. Before reading the vector 
table, REMOVE disables interrupts 
with CLl before making changes, just 
as INSTALL does. (You can imagine 
what might happen if, say, a timer inter¬ 
rupt were generated by the system at 
the same time that its interrupt vector 
was being modified. Execution would 
jump off to some random place in 
memory, probably crashing or locking 
up the system as it went.) 

Two of the segment addresses 
needed to start the memory dealloca¬ 
tion process are immediately available: 
those of the environment and PSP 
block of the wedge. Both are stored in 
the IDT. But determining where DOS lo¬ 
cated any TSRs loaded after the 


wedge isn’t quite so easy. For lack of a 
more reliable way, REMOVE turns to 
the chain of memory control blocks 
that define the current structure of 
memory. 

The memory control block for the 
wedge’s PSP lies in the paragraph 
preceding the PSP itself. (A paragraph 
is a 16-byte region of memory; for 
more on control blocks, see the box 
Tracking Memory; DOS Memory Con¬ 
trol Blocks’ above.) Since it already 
knows the address of that PSP block, 
REMOVE taps into the chain at that 
point and uses it as a springboard to 
the memory blocks located above it. 

Everything else REMOVE does hin¬ 
ges on a single assumption: that 
regardless of where DOS locates the 
various memory blocks that comprise 
TSRs loaded after INSTALL, all of their 
associated PSP blocks will reside at ad¬ 
dresses above INSTALL’S PSP block. 
That’s the only way REMOVE can 
determine if a TSR were loaded after 
INSTALL. Fortunately, this is a safe as¬ 
sumption. Memory blocks can be lo¬ 
cated below INSTALL only if DOS 
finds a hole to fill when it loads the 
TSR. But such holes are fair game 
only for environment blocks or 
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ATARI 

SPECIALISTS 

• 

. HOME COMPUTERS 
. BUSINESS COMPUTERS 
. IBM COMPATIBLES 
. DESKTOP PUBLISHING 
. VIATEL 


Full Range of Software & Hardware 



PH. COMPUTERS 

89B Foster St, Dandenong 3175 

PH: 791 3129 


AUSTRAUA’S BIGGEST DISCOUNTS 
ON THE WORLD’S BEST HARDWARE 


ULTRA XT 

640k ram on 8 slot motherboard. Parallel, Serial and Games 
ports. 360K National Matsushita disk drive. 

Desktop of portable. 

Ultra XT with 4.77MHz 8088 CPU 
$950 ex, $1,100 inc. 

Ultra V-20 (4.77MHz/8MHz V20-8 CPU) 

Three times the speed of an IBM 

$1,050 ex, $1,230 inc. 


ULTRA AT 

80286 CPU (8/1 OMHz or 6/8MHz). NEC 1.2MB diskdrive. 

Printer and serial ports. Desktop or portable. 

Ultra AT 512K 6/8MHz switchable 
$1,850 ex, $2,140 inc. 

ULTRA AT 'BM BMHz and 10MHz switchable 
The best value computer in Australia. 

$2,100 ex, $2490 inc. 

Tandon 20MB hard disk with controller 
only $730 ex., $850 inc. With computer 


Every LYSCo machine includes 1 year parts and labour warranty and a large range 
of software. Additional 360 K drives are $200. Portable versions with 9" green or 
amber screens are an extra $500. 


LVBGd 


PO Box 265 
BUNBURY, W.A. 6230 
TELEPHONE: (097) 21 4144 (5 lines) 
FAX: (097) 21 7006 


Resellers and sales people wanted nationally, give us a call! \ 



AND 

IF THAT MONITOR 
DOESN’T PUT THEM OUT 
OF BUSINESS 

THIS ONE WILL! 

The 15” MULTIFLAT Color Monitor 
Advanced Technology from I DEC 

Advanced Auto-Scanning MULTIFLAT 
Monitor for IBM PCs, IBM’s Personal 
System/2 and PC Clones 


Features 

• Fully automatic scanning from 15.5 to 37kHz 

• Compatible with all three color boards used in IBM PC 
and clone systems 

• 15" flat-square CRT 

• Dynamic focus circuit fro crisper images 

• Seperate high tension/reflection board has raster 

• regulation of 1.5% or better 

• 4-point presetting of timing chart 

• Compatible with IBMs new PS/2 range 


PoRckeSTER 

COMPUTERS 


177 BARKLY ST ST KILDA (03) 537 2222 
47 FALCON ST CROWS NEST (02) 957 2464 
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PRODUCTIVITY 


A memory-mapping utility 


With so many terminate-and-stay resi¬ 
dent (TSR) utilities and permanent 
command shells in use today, it’s 
often helpful to know just which 
programs are installed in your PC’s 
memory and how much RAM they oc¬ 
cupy. CHKDSK will report the number 
of free bytes of RAM, but it won’t 
show what programs are loaded. My 
PCMAP utility is designed to do just 
that. It displays a list showing the 
name of each program (or process) 
and how many bytes of memory are 
allocated to It. 

PCMAP works by tracing the chain 
of Memory Control Blocks (MCBs) 
that DOS uses to subdivide memory 
between different processes. Each 
MCB is like a 16-byte bookmark that 
identifies how much memory follows 
it, which process owns the memory, 
and whether it is the last MCB or not. 
(See Fig 1.) Byte 0 of an MCB con¬ 
tains the letter ‘M’ (4Dh) if it is not the 
last MCB in the chain, or T (5Ch) if it 
is the last block. Bytes 1 and 2 form a 
word (stored as low byte-high byte) 
that identifies the ‘owner’ of the 
memory following the MCB. This 4^ 
digit hex number is called the Process 
ID (PID). For current versions of 
DOS, the PID is simply the Program 
Segment Prefix (PSP) segment ad¬ 
dress of the program that allocated 
the memory. Bytes 3 and 4 form a 
second word, which contains the num¬ 
ber of paragraphs of memory allo¬ 
cated to that particular MCB by the 
operating system. (Note that the MCB 
itself is not included in the count.) The 
remaining 11 bytes are not used by 
current DOS versions. For this 
reason, they may contain values left 
over in memory from other programs. 

Continued on foUowing page 



Fig 1 The structure of a DOS Memory Control Block 


;Get the segment of the current copy of COMMAND.COM 
; as stored in the INT 2Eh vector. 

-D 0000:00BA L 2 

0000:0080 97 0B 

;The memory control block is located at the previous 
; paragraph: B97 - 1 = 896. Display the MCB, 

-D 0896:0000 L 10 

0896 : 0000 4D 97 08 D3 00 00 00 00-00 00 00 00 00 00 00 00 M. 

;8yte 0 = 4Dh, indicating a MC8. Bytes 1 and 2 form 
; the word indicating the owner (0897 in this case), 

; Bytes 3 and 4 form a word showing the length of the MCB 
; (MCB address + 1) + (length of block) ^ next MCB 

“H B97 D3 
0C6A 0AC4 

;Show sum and difference. Use the sum. 

(•Display the next MCB. 

-D 0C6A:0000 L 10 

0C6A:0000 4D 7A 0C 03 00 00 00 00-00 00 00 00 00 00 00 00 Mz. 

;Calculate the address of the next block same way. 

-H C6B 3 

0C6E 0C68 

-D 0C6E:0000 L 10 

0C6E:0000 4D 97 0B 0A 00 00 00 00-00 00 00 00 00 00 00 00 M. 

(•Each block is a link in the chain. Dos traces this 
; chain each time it regains control. 

-H C6F A 

0C79 0C65 

-D 0C79:0000 L 10 

0C79; 0000 5A 7A 0C 86 73 00 00 00-00 00 00 00 00 00 00 00 Zz.-S. 

;The 5Ah indicates that this is the last block in the 
; chain. The address total should be the end of memory 

-H C7A 7386 
8000 98f4 

;8000h » 512k (in my machine). Quit DEBUG. 

-Q 


Fig 2 A DEBUG session that traces the MCB chain 


separately allocated data blocks; PSP 
blocks are never placed there. 

So REMOVE begins a scan of the 
memory blocks above INSTALL’s PSP 
block, looking for other PSP blocks. A 
PSP block is identified by a unique 
characteristic: it owns itself. In other 
words, the segment address held at off¬ 
set 1 inside its control block points 
back to the PSP itself. The segment 
value stored in an environment block’s 
control block, on the other hand, points 
to an address different from its own. 

When a PSP block is found, 
REMOVE records its segment address 
and begins another scan of DOS’s 


memory control block chain, this time 
starting at the very first control block in 
memory. Then it deallocates any block 
it runs across whose owner (as 
recorded in its control block) is the 
PSP block just noted. The scan ends 
when REMOVE reaches a control 
block whose first byte is 5Ah, the value 
that identifies it as the last in the chain. 

To put it another way, when 
REMOVE finds a PSP block located 
anywhere above INSTALL’s own PSP 
block, it has found the core of a TSR 
that was loaded after INSTALL. Any 
other block that belongs to that TSR, 
no matter where in memory it is, can 


be identified by examining its control 
block for the segment address of the 
TSR’s PSP block. 

With one deallocation loop complete, 
REMOVE continues its search for PSP 
blocks right where it left off. Blocks 
other than PSP blocks are simply 
passed over at this point. If one that’s 
skipped is actually an environment 
block that should be deleted, REMOVE 
will come back and get it later, after it 
has found the corresponding PSP 
block. 

The search ends when the PSP block 
most recently encountered is 
REMOVE’S own PSP block. 
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PRODUCTIVITY 


;Load any program under DEBUG (I used COMMAND.COM). 
; You must use a version of DOS 3.0 or later. 


A>DEBUG COMMAND.COM 


-D 2C 1 2 
128E:0020 


;Display the word containing the segment address of the 
; programs copy of the environment. 

7F 09 

;Display the program's copy of the environment. If you 
; don't see the name (because your environment is larger, 
; enter the D command a few more times with no arguments 
; until the program name appears. Then quit DEBUG. 


-D 097F;0 

097F:0000 50 41 54 48 3D 00 43 4F-4D 53 50 45 

097F;0010 5C 43 4F 4D 4D 41 4E 44-2E 43 4F 4D 

097F:0020 43 4F 4D 4D 41 4E 44 2E-43 4F 4D 00 

-Q 


43 


3d 41 3A 
00 01 00 


PATH=.COMSPEC=A: 

\C0MMAND.COM_ 

COMMAND.COM. 


Fig 3 A DEBUG session for finding a program name 


Continued from box on previous page 

The sample interactive DEBUG ses* 
Sion shown in Fig 2 illustrates DOS 
MCBs and how they are chained. 
White the actual addresses of the 
MCBs and their lengths will differ from 
other systems, the procedure remains 
the same. After studying the example, 
you can trace right through your com¬ 
puter’s memory. 

First, make sure that DEBUG is in 
either your current directory or path 
and enter DEBUG at the DOS 
prompt. Once DEBUG has loaded 
and displayed its prompt (a hyphen), 
you can follow the procedure to find 
your own memory chain. 

One interesting thing about PCMAP 
is its ability to display the names of 
some of your TSR programs. When a 
program is loaded, DOS also gives it a 
copy of the DOS environment, which is 
a collection of strings of the form 
NAME=:vaiue, followed by a zero- byte. 
(ASCII-Z). The segment address of the 


program’s copy of the environment is 
stored in the word at offset 2Ch in the 
program’s PSP. In DOS Versions 3.0 
and later the full pathname of the 
program is stored at the end of the en¬ 
vironment. PCMAP checks to see if the 
environment block is owned by the 


program and, if so, copies the name to 
the screen. (Running PCMAP under 
versions of DOS prior to 3.0 will show 
‘(Unknown)’ for the program name.) 
Fig 3 is a sample DEBUG session that 
finds a program name. 

Robert Hummel 


REMOVE’S PSP block will always be 
higher in memory than any TSR’s PSP 
block, since the order of PSP blocks 
reflects their order of entry. The space 
allocated to REMOVE itself is 
reclaimed by DOS when the program 
terminates. 

REMOVE finishes up by freeing the 
environment and PSP blocks of the 
wedge itself. With all targeted memory 
blocks deallocated, the TSRs are effec¬ 
tively erased, since subsequent files 
will be loaded over them. 

If the carry flag is set on return from 
any call to function 49h — which would 
indicate that the deallocation request 
made by REMOVE was rejected by the 
operating system — execution 
branches to REMOVE’S error-handling 
routine (labelled MEM_ERROR in the 
assembly language source code listing 
REMOVE. ASM). A ‘Deinstallation 
failed’ message is issued, warning you 
of potentially unstable circumstances 
ahead. But upon successful comple¬ 
tion, REMOVE bids you a warmer 
adieu:‘Deinstallation completed’. 

In closing 

INSTALL and REMOVE are two of the 
most used utilities in my personal 
library. I like to use SideKick regularly 
but frequently need to get rid of it 
when developing and testing resident 
code of my own. The ability to shelve it 
without rebooting the computer is just 
what the doctor ordered. 

By studying the source code for IN¬ 
STALL and REMOVE, you can get a 


fair amount of insight into DOS’s 
memory management methods. 
Thanks to the effort of a multitude of 
programmers throughout the user com¬ 
munity, the subject is now pretty well 
understood. One good way to see how 
DOS stacks your programs is to make 
use of the mapping utility provided by 
Robert Hummel in the box ‘A Memory- 
Mapping Utility’. You will probably be 
surprised to see just how a stack of 
resident utilities can tangle things up. 


Terminate and stay resident utilities 
may someday implement a standard 
header that contains the information 
needed to deallocate them. Until that 
day (probably the eschaton Ed.) 
you can make use of IN¬ 
STALL/REMOVE to keep your system 
running smoothly. Utilities are a key 
to productivity, and increased produc¬ 
tivity is the primary justification for 
PCs in the first place. _ 


END 



'We're hoping to get some more computers 
so we can teach them longer words'. 
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OEM & DISTRIBUTOR WANTEDI! 



RECTRON LTD. 

I3FI., Kingland Trade Building, 415 Hsin-Yi Road, 

Sec. 4th., Taipei, Taiwan, R.O.C. Telex; 10582 RECTRON 
Tel; (02) 703 6100 Telefax; 886-2-709 8181 
Attn; Mr. Hanson Hsieh 

' C.'^' '^/AT are registered trademarks of International Business Machines Corp. 


NETWORK GENIUS 

- ARCLAN: 

Datapoint® ARCNET/Novell®-Netware 
Vianet compatible, 2.5 megabit data 
transfer rate 

- ETHERNET®/STARLAN® Network 
card compatible coming soon 

- COMSTAR 12001: 

300/1200 bps modem (card), Hayes'® 
compatible, CCITT V.22IV.21 & Bell 
212A/103 compatible, auto dial & answer 

- COMSTAR 24001; 2400 bps modem 
(card), Hayes 2400/1200/600 Async 
Bell 212A compatible 1200/300 Async 
(including MNP Error-correction) 



EMS CARD EXPERT 

— Memoplus A: 2MB, memory expansion 
card, support 12MHz AT" CPU 

— Memoplus X:2^B, memory expansion 
card, support OMHz XT' CPU 

— DOALL A: 3MB multifunction card 
support 12MHz AT" CPU 

— DOALL X: 2MB multifunction card 
support 8MHz XT® CPU 



HIGH SPEED/RELIABLE 
MAIN BOARD 

- S286-10: 

6/8/10 MHz selectable, IMB on board 
(640K + 384K), SI - 10.3 

- S286-12: 

8/10/12 MHz selectable, iMB on board 
(640K+384K), SI 13,2 

- S286-12B: 

Small-foot-print, 6/12 MHz selectable, 
IMB on board (640K + 384K), SI = 13.2) 

AUTOSENSE 480: 

— Enhanced EGA 

480 line extended EGA mode 

— 132 column text mode 

— EGA/CGA/Hercules compatible 

OTHERS: Display card, FDC, 

I/O card... etc. 





























SUPER SPECIALS FOR AUGUST.... 

* MOTHER BOARD PC XT SINGLE SPEED 256k $199.95 


Computer XT -Turbo 640k value at 
$1595.00 

Computer XT-Turbo 1 MEG super deal 
$1765.00 

Computer AT-Turbo 1 MEG Baby value 
$2895.00 

Computer AT-Turbo 2 MEG Full Size top 
shelf $3157.00 

Mother Board XT-Std 640k Ram 8088 
$373.00 

Mother Board XT-Turbo 1 MEG Board (No 
Ram) $365.00 

Mother Board XT-Turbo 640k 8088-2 2 
Layer Bd $409.00 

Mother Board XT-Turbo 640k 8088-4 
Layer Bd $445.00 

Mother Board AT-Turbo 1 MEG Ram 
6/8/10 Mhz Baby Bd $1142.00 
Mother Board AT-Turbo 2 MEG Ram 6/8 
Mhz Full Size ALR $1456.00 


Power Supply 150 Watt for XT $186.00 
Power Supply 200 Watt for AT $297.00 
Color Graphics Card AT-XT Real Value 
$136.00 

Monographics Card (Hercules Com¬ 
patible) $163.00 
Serial Card for XT $83.00 
Serial Parallel Card for XT $131.00 
Enhanced Graphics Card EGA $478.00 
Multi I/O Card 2 Serial (1 active), Parallel 
Port, Games Port, Real Time Clock, Flop¬ 
py Disk Controller $185.00 
I/O Plus Card 2 Serial (1 active). Parallel 
Port, Real Time Clock $140.00 
Case AT Full Size $214.00 
Case AT Baby Size $172.00 
Case XT Open Top with Key $149.00 
Keyboard 84 Keys click type 
XT-AT $142.00 

Keyboard 102 Keys click type 


XT-AT $173.00 

Keyboard 84 Keys Japanese "OMRON" 
AT-XT $154.00 

Hard Disk with Controller XT 20 Meg 
$950.00 

Hard Disk with Controller XT 30 Meg 
$1150.00 

Hard Disk Controller Xt to format 20 meg 
drives at 38 meg $355.00 
Hard Disk Controller AT Low and Short to 
suit Baby AT board in standard XT case 
NCL (Japanese) $455.00 
Hardcard 20 Meg SMC $1037.00 
Hardcard 30 Meg SMC $1237.00 
Expansion memory Board for AT 2 Meg 
(No Ram) $263.00 

Malfunction Board for AT 3 meg (No 
Ram) $399.00 

Mouse for AT-XT Serial $96.95 
Joystick AT-XT $45.50 


ALL COMPUTERS COME WITH 1 YEAR IN HOUSE WARRANTY 
This is Just a sampie of our range of Equipment 

PRICES DO NOT INCLUDE FREIGHT - WE CAN QUOTE FREIGHT ON ENQUIRY 
WE ALSO REPAIR MSDOS MACHINES 

COMPUTERWARE FOR MICROS 

11 GRANTLEY AVE, ROSTREVOR, SA.- PH. (08) 336 6588 (all hours) 
"OPENING SOON" AT 23 MAGILL ROAD, STEPNEY, 5069 
We accept BANKCARD-VISA-MASTERCARD *We Specialize in Mail Order 



PRINTERS 

WORLD RENOWNED 
SUPER 5 

80 COL 100 CPS $360 
80 COL 120 CPS $390 
80 COL 180 CPS $590 
136 COL 240 CPS $1300 


MONITORS^ 1.^^. 


IVM- MD3 14" 

Colour $550 



HARDRIVES 

Seagate ST225 +DTC Card 
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• 1 MB RAM on Board 
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• 1.2 MB/360KB Disk Drives 
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• 84 Key keyboard 
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• Serial/Parallel Ports 

• 84 Key Keyboard 

• 84 Key Keyboard 
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PRODUCTIVITY 


Akindofm^ 

Are you settled in your ways, prepared to opt for the tried and trusted 
methods of improving your programs? Mike James tempts you into 
devious means with a look at various ‘magic algorithms’. 


The obvious way of doing something 
often produces simple, compact and 
clear programs, but just occasionally 
there is a devious trick which gives rise 
to a method that is lightning fast com¬ 
pared to the more obvious ‘old plod¬ 
der’. By ‘devious trick’ I don’t mean 
tinkering with the mechanics of coding 
a method in a particular language, but 
some less-than-obvious ways of going 
about things. 

For example, if you were working 
something out that involved multiplying 
two lists of numbers together, and I 
suggested that it would be a lot quicker 
to do all the odd pairs, then all the 
even pairs, and then combine them to 
give the result, you would probably 
think this perverse and unlikely to 
work! However, this is the basis of one 
magic algorithm — the Fast Fourier 
Transform or FFT — and its use has 
cut computing time in some branches 
of engineering and technology from 
hours to milliseconds! There are a few 
other examples of such magic algo¬ 
rithms to be found in more down-to- 
earth applications such as sorting and 
searching data, and basic calculations 
such as finding powers. 

The most interesting thing is that 
before these methods were dis¬ 
covered, no-one even guessed that a 
better way might exist — how many 
more magic algorithms are there just 
waiting to be discovered? In this article 
ril take a look at what makes such 
methods fast and how this might be ap¬ 
plied to other, more general, program¬ 
ming problems. 

The essence of the 
magic 

If you are faced with a problem that in¬ 
volves performing a task on N data 
items, then it is clearly important to try 


to find a method for which the time 
taken to complete the task increases 
as slowly as possible as N increases. 
It is simple-minded to assume that 
there is one single, best algorithm in 
the sense of fastest algorithm because 
there is often no algorithm that is the 
fastest for all values of N. For ex¬ 
ample, some sorting methods are effi¬ 


cient for small values of N but hope¬ 
lessly inefficient for large values of N. 

The basis of a lot of the magically 
fast methods is dividing the problem 
down into smaller and, hopefully, 
simpler parts. If a task is being per¬ 
formed on N data items, then there is 
a chance that it can be performed 
more quickly by dividing the N items 
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into two equal-sized groups of N/2 
items and performing the task separate¬ 
ly on each half. That is, given N items: 

_ Total Task _ 

I N items I 


try to decompose the total task into 
two separate parts: 

_ Task A Task B _ 

I N/2 items N/2 items I 


and derive the final result by combining 
the result from tasks A and B. 

At this point it is difficult to see how it 
is that the amount of work involved can 
possibly be reduced by this division. 
Surely task A and task B together must 
take at least as long as the total task, 
and what about the extra time required 
to perform the division and recombina¬ 
tion? Surprising though it seems, such 


a division does, in practice, usually 
provide an increase in speed because 
the dominating factor is how many 
items the task is working on. If you as¬ 
sume that a speed gain is indeed 
produced by such a division — what 
would you do to increase it even fur¬ 
ther? The answer is that you would 
repeat the process by dividing each of 
the two sub-tasks into two sub-sub¬ 
tasks, and so on, until each section of 
the problem consisted of a single ele¬ 
ment and the task performed on it 
would usually turn out to be trivial. 

If there are N items, how many times 
can this division process be repeated? 
The answer to this is (perhaps not 
surprisingly for those mathematically 
minded) log 2 N. Of course, it is only pos¬ 
sible to carry out this division exactly if 
N is a power of two, and this accounts 
for the restriction of many of the fast 
methods to values of N that are a 


power of two. For example, if N=8 then 
the division process can be applied ex¬ 
actly three times. It is sometimes use¬ 
ful to draw a diagram of the division 
process as a binary tree. In the case of 
N=8, see the example shown on the fol¬ 
lowing page. 

In general the decomposition tree for 
N items has log 2 N levels, and this 
visualisation gives us a way of explor¬ 
ing the way that an increase in speed 
might be gained. If each division 
process takes time T, then the total 
time taken is Tlog 2 N and this is often 
smaller than the time taken for the 
straightforward approach. 

If you still think that all this is unlikely, 
then to a certain extent I have to agree 
with you. But it is surprising how often 
in practice a division process can be 
found which not only gives the same 
result as the original process, but is an 
order faster! The trouble with all this is 


Binary search 

Binary search is perhaps the best known of all the fast 
methods, indeed, it is so well-known and loved that it is 
often not counted as an improved method but as the 
method, if you are searching a list of items for a particular 
target item, then the simplest algorithm is the linear search 
— that is, start at the top of the list and compare each item 
to the target. It is not difficult to see that linear search 
takes, on average, N/2 operations to find an item and N 
operations to discover that an item is not in the list. Thus, 
linear search is an algorithm that takes time proportional to 
0(N). 

if the list of items is sorted into order, a better method of 
searching binary search — can be employed. This 
works by repeatedly dividing in two the range that the tar¬ 
get is thought to be in. If the items are stored in the array 
A with the smallest in A(1) and the largest in A(N), then at 
the beginning of the search we assume that the target will 
be in the range of L to U with L=1 and U=N — that is, the 
entire array. 

The first state in the division process is to decide if the tar¬ 
get, stored in T, is in the lower or upper half of the array. If 
M is in the middle of the range, we can decide which sub¬ 
range the target must be in by the following tests; 

IF A(M) <T THEN target is in upper range — that is, 

M+1 to U 

IF A(M) >T THEN target is in lower range - that is, 

M-1 to L 

Of course there is also the possibility that A(M)=T, and in 
this case we have found the target and the process ter¬ 
minates. That is: IF A(M)=T THEN target found 
This division process continues until either the target is 
found or L>U, in which case the interval has been shrunk 
to nothing and the target is not in the array. This sketch of 
the method is sufficient to write a Basic subroutine to per¬ 
form a binary search: 

1000 L-1 U=N 

1010 REM DIVISION LOOP 

1020 IF L>U THEN I=0:RETuRN: 

1030 M=CINT((L+U)/2): 

1040 IF A(M)<T THEN L=M+1: 

1050 IF AtM>>T then U=M-1; 

1060 IF A(M)=T THEN I'M:RETuRN 

1070 GOTO 1010 


When this subroutine terminates, I contains either the posi¬ 
tion of the target in the array or O to indicate that it hasn’t 
been found. 

Binary search is a clear application of the repeated 
division principle. Each division produces a pair of sub¬ 
tasks: that is, find the target in half the number of items, 
but one of the sub-tasks is trivial because we can decide 
that the target is not in its half of the array. In this case, 
each division takes the same amount of time and doesn’t 
depend on the number of items in the list. As each division 
takes a constant time and the number of divisions is log 2 N, 
the entire process takes 0(log2N). This represents a con¬ 
siderable saving in time for large lists. 

For example, a linear search of 1000 items takes 500 
comparisons to find the target and 1000 to report that it 
isn’t present. A binary search of the same set of items 
takes roughly 10 divisions either to find, or not find, the tar¬ 
get. 

^ Of course, for a binary search the items have to be in 
order and the additional time it takes to sort them has been 
taken into account, but often the list has to be sorted for 
other reasons. Even if this isn’t the case, it doesn’t need 
many look-ups to make binary search plus sort more effi¬ 
cient than linear search. 

From the point of view of our general repeated division 
method, binary search is an example of an improvement 
on an 0(N) method — linear search — that can be imple¬ 
mented as log 2 N divisions in which each takes a time that 
doesn’t depend upon N. Binary search is a very powerful 
and general algorithm that can crop up in many unex¬ 
pected places. 

For example, if you are looking for a serious bug in a 
program that completely crashes the system, the quickest 
way to track it down with minimum effort is to place print 
statements that divide the program into ranges in a manner 
of a binary search. That is, for the first run place the print 
statement in the middle of the program. If you see its out¬ 
put, the bug must be in the second half; if not, the bug is in 
the first half. Simply repeat the operation until the bug is 
pinned down into a small enough range for you to spot it. 
At most this will take log 2 N runs and print statements, 
where N is the number of lines in the program. 


REM EMPTY RANGE EXIT LOOP 
REM COMPUTE MIDDLE OF RANGE 
REM TARGET IN UPPER HALF 
REM target in LOWER HALF 
REM TARGET FOUND EXIT LOOP 
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Star Printers. 
When you feel 
the need for speed 



Star's new range of dot matrix printers gives your personal computer 
a triple-hit 

• High quality output in draft or near-letter-quality mode 

• High-speed output ~ up to 300 characters per second 

• Fingertip control to select pitch, typeface, print mode, margins, 
paper feed 

Whether you need quality output of word processed documents or 
full-width spreadsheets and graphics, you will find a Star printer that 
meets your exact needs. 

Choose from the economy of the Star NX-10 with 120 cps draft and 25 
cps NLQ, through to the top-line NB24-15 printer which boasts 15-inch 
carriage, a 24-pin print head, 300 cps draft output, and true 
letter-quality at 100 cps. 

micronics 

Phone: (02) 7361144 
7/25 George Street 
Homebush, NSW 2140 
Telex: AA73872 Fax: (02) 736 1032 
Melbourne: (03) 544 6676 
Brisbane: (07) 875 1551 

SM 4208 B 


Add competitive pricing, 
interfacing with a range of PCs 
(Commodore, Apple II, Macintosh 
and IBM), a buffer that has twice 
the memory capacity of our 
competitors and a reputation for 
reliability second to none in the 
printer business. 

Now ask yourself why you would 
look beyond Star. Phone now for 
the name of your nearest dealer. 


TURN YOUR 
PC INTO A 
CASH 
REGISTER! 



PC KEYBOARD 
REGISTER software your 
IBM PC/XT,/AT, or com¬ 
patible, using MS-DOS, be¬ 
comes a full featured cash 
register having 31 user 
programmable functions - un¬ 
limited PLU’s - receipt and/or 
full invoice - UPC scanning - 
and mixed tendering. 

The PC KEYBOARD 
REGISTER software gives 
the user complete cash control 
analysis with comprehensive 
and detailed management 
reports including complete 
daily reports, timely inven¬ 
tory/bill of materials data up¬ 
dating and detailed transaction 
journal. 

Optional printers & cash 
drawers, UPC scanners, and 
multi-user versions of 
PC KEYBOARD 
REGISTER are available. 


Order now by calling: 

(03) 429 5844 

Bankcard, MasterCard, Cheque or Money 
Order accepted. 

DEALER ENQUIRIES INVITED 


ABACUS SOFTWARE 

512 Bridge Road, Richmond, Vic 3121 

^Applies to a single user system. Copyright 1987, POSitcch, 
IBM. PC/XT/AT are registered trademarks of Internationa! 
Business Machines Corporation. MS is a registered trademark 
of Microsoft Corporation. 
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Division 1 into hwo tasks 


Division 2 into four tasks 


Division 3 into eight tasks 


The division process of N=8 as a binary tree 


that at the moment it seems very 
abstract and gives us no clue as to 
what a real division process might con¬ 
sist of. 

In the accompanying panels a num¬ 
ber of practical fast methods are 
described for a variety of processes. 
In these cases it is all too easy to 
lose sight of the theory as outlined 
here and become bogged down in 


the practical details of implementa¬ 
tion. As you read the explanations 
and examine the programs, try to 
keep in mind the general principles 
described above. 

Let’s now take a look at the mathe¬ 
matics behind the operation of this kind 
of algorithm. Although it is not neces¬ 
sary to understand the mathematics in 
order to use the algorithms, taking the 


trouble to work your way through the 
explanation will help. If you want to 
modify or use similar algorithms, it is 
essential to understand the mathe¬ 
matics — one small change can make 
a vast difference to the algorithms’ ex¬ 
ecution time. 

Mathematics 

To characterise completely the speed 
of an algorithm, it helps to draw a 
graph of how the time to complete the 
task increases with the number of 
items, N. This is, to a certain extent, 
overkill, in that how the time taken in¬ 
creases with N can be characterised 
by stating that the graph is roughly 
linear, quadratic, cubic, and so on. In 
the jargon this is equivalent to saying 
that the algorithm takes time proportion- 
al to 0(N), 0(N2), 0(N®), and so on 
(the ‘O’ is pronounced ‘Order’). If algo¬ 
rithm A is 0(N) and algorithm B is 
O(N^), then there is certain to be a 
value of N above which A is increasing¬ 
ly faster than B. In this sense we 
would prefer 0(N) algorithms to O(N^) 
algorithms and O(N^) algorithms to 
O(N^) algorithms, and so on. 

Another way of looking at this is to 


Fast power 

This example is a lot less well-known than binary search, 
and is a little more difficult to understand because it uses 
some binary arithmetic. The problem that we are trying to 
solve is to work out X*^. The straightforward way of working 
this out is to use a loop to multiply X by itself N times. That 
is: 


P=1 

FOR l=1 TO N 
P=P*X 
NEXT I 


and this clearly takes a time proportional to 0(N). There is 
a very simple method of computing powers that works in 
time proportional to 0(log2N). Before reading on you might 
like to try to find it for yourself. 

The principle of the fast power method is based on the ob¬ 
servation that certain powers of X are very easy to calcu¬ 
late. For example, X^ is just X*X, X"^ is X^*X^, X® is X'^*X^ 
and so on. In other words, you can work out an X raised to 
a power of 2 by repeatedly squaring the previous result. If 
there were some way of breaking a general power of N 
down into a combination of powers of 2, then we would 
have a faster algorithm. In fact, any number can be repre¬ 
sented as a sum of powers of 2; this is nothing more than 
its binary representation. For example, 7 is r2^+r2Vl*2° 
and its binary representation is 111; 5 is 1*2^+0*2Vl*2° 
and its binary representation is 101; and so on. In the 
same way, N can be decomposed into a sum of powers of 
2. This may not seem to be of much help in computing X^ 
but as X(a+b)=Xa*Xb, X'^ can be calculated as a product of 
X raised to the powers of 2 that occur in the binary repre¬ 
sentation of N. 

If this seems a little abstract then consider X^ which is 


equal to X'^*X^*X^ (4+2+1 =7) or X^ which is equal to X''*X^ 
(4+1=5). Notice that the only thing that makes this decom¬ 
position of X*^ easier to compute is the simplicity of comput¬ 
ing X raised to a power of 2. The final program is: 

1000 P=1 
1010 R=X 

1020 REM start OF POWER LOOP 

1030 IF N<=0 THEN RETURN; REM EXIT LOOP 

1040 IF (N-AND 1)=1 THEN P=P»R:REM INCLUDE R IF LAST BIT IS SET 

1050 R=R*R; REM COMPUTE X TO POWER OF 2 

1060 N=INT(N/2) REM REDUCE N BY FACTOR OF 2 

1070 GOTO 1020 


The only difficult points in the above program are the use 
of the AND in line 1050 to test if the right-hand bit of N is 1 
or not; and the integer division by 2 in line 1060 which is 
equivalent to shifting all the bits in N one place to the right 
and discarding the right-hand bit. 

The fast power algorithm works in time proportional to 
0(log2N). It is a subtle example of the division method 
described above in that what is being divided is a number, 
N, Into its binary representation. That is, N is made up of 
so many lots of 1, so many lots of 2, so many lots of 4, so 
many lots of 8, and so on . . . and this corresponds to 
repeatedly dividing N by 2 until it is less than or equal to 1 
(compare this to dividing the range in a binary search). 
Each division takes a constant amount of time and there 
are log 2 N such divisions, so the entire algorithm is 
0(log2N). If you want to compute the simple method 

will take 10,000 loops but the fast algorithm will take only 
14 loops! 

Although the fast power method is interesting, it is only 
useful when a log function isn’t available — for example, 
when writing in assembler — because it is usually just as 
fast to use N*LOG(X) or X^N to compute powers. 


Page 226 ARC August 1987 
















Sec th^rue Fl^iw of 
youf Opecdf ion 


FLOW CHARTING 11+ 


$399 


Conceived from an intense belief that supervisors, managers, engineers, and company presidents could 
better themselves and their operation if they could really SEE the true flow of their operation. Produce ideas or 
concepts onto paper quickly, accurately, and with professional neatness while the ideas are still fresh or redraw it a 
few times without diluting the original concept Flow Charting will bring vivid defintion in simple-to-see and easy- 
to-understand pictures of your operation. Your operational staff maybe doing something quite different than what 
you intended. You can now view your complete operation (at your option) remake your flow diagrams at a macro 
or micro level depending on whether you are teaching a process, trying to eliminate bottlenecks, or presenting a 
justification for people and processes. Flow Charting 11+ is a precision instrument specifically designed for 
flowcharts and org charts. Flow Charting 11+ lets you type inside or outside shapes, on lines or firee area. Define 
pieces of your chart to save for later use in other charts, define pieces anywhere on the chart, to move, copy, or 
even delete. Zip across your chart with an accelerated cursor or use the cross hairs on the shrink screen at a faster 
pace. Work equally well in floppy disk or hard disk environment. Choose amoung a total of ten font styles. Choose 
from 26 individual shapes. Print Multiple files without interruption. Presentation quality graphics or draft quality 
available. Blocks of text, words, or even just letters can be moved, deleted or inserted quickly and neatly. Auto 
Centering within shapes. Use Alpha-keys or Function-keys to select options. DOS paths/sub directories are 
completely supported. The last filename! saved or loaded, you don’t have to retype it! Flexible screen ensemble that 
makes chart construction and editing a pleasure. 40-column viewing screen 
on a blue or black background for detailed editing. 

80-column viewing screen, still detailed, 
gives you twice the information. 

Flow Charting II has been tested as a 
business program at several beta test sites and 
has been proclaimed as the "Missing Link" that 
has kept most business programs firom truly 
making the business person "work smarter." 
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for a Free Demonstration Kit! 
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Quicksort 

Quicksort, invented in 1962 by CAR Hoare, is still the 
fastest sorting method that we know. And as it takes time 
proportional to 0(Nlog2N), we know that it must be within a 
constant of being optimum. Simple sorting methods such 
as selection sort, insertion sort, and so on, take time 
proportional to O(N^) or worse, so quicksort is a great im¬ 
provement when N is large. For small numbers of items, 
simple sorting methods may actually be faster than the 
more complicated quicksort, but as N increases it doesn’t 
take long for quicksort to live up to its name. 

The fundamental operation of quicksort is a division of the 
array into a right-hand part that contains items greater than 
a given value A, and a left-hand part that contains items 
less than this value. (The value of A is arbitrary, but for an 
efficient method it is desirable that it divides the array into 
roughly two equal-sized portions.) That is, after the first par¬ 
tition the array is: 


r <A lAf" < >A I 

This partitioning operation can be performed using two 
pointers — I and J, say. Firstly, a scan to the right is per¬ 
formed using I to find an element bigger than A, then a scan 
to the left is performed using J to find an element smaller than 
A. These two elements are clearly in the wrong portions of 
the array, so they have to be swapped. That is: 


The next stage should be obvious in that further applica¬ 
tions of the partitioning method would reduce the task even 
more. Repeatedly partitioning the array finally results in par¬ 
titions of single elements which need no additional work to 
sort: that is, the array can be completely sorted by use of 
nothing but the partitioning method. 

You should recognise in this all the features of the 
general partitioning method described earlier. As each parti¬ 
tion takes roughly 0(N) operations and on average log 2 N 
partitions will be needed, the entire quicksort procedure will 
take 0(Nlog2N). 

The subroutine given below performs a quicksort on the 
array X. It is essentially based on the methods described 
above but with some practical modifications to make the 
process more efficient. In particular, to minimise storage 
overheads, the smallest of the two portions of the array 
produced by a partition is selected for further partitioning. If 
you are not convinced that such an elaborate subroutine 
could be faster than a simple selection or insertion sort, it 
is worth examining the following table: 


256 items 512 items 

Insertion sort 366 1444 

Selection sort 509 1956 

Bubble sort 1026 4054 

Quicksort 60 146 


(The times are in milliseconds for Pascal versions — taken 
from N Wirth, Algorithms-hDataStructures=Programs.) 


REM SCAN RIGHT 
1=1 

X IF X(I)<A THEN 1=1+1 :GOTO x 
REM SCAN LEFT 
J=N 

y IF X (J)>A THEN J=J-1 ;GOTO y 
REM SWAP X (I) AND X(J) 

After the first swap, the left and right scans continue from 
where they left off and elements are swapped until the two 
pointers meet somewhere in the middle of the array. At this 
stage the partition is complete, and all the elements to the 
left of the meeting place are less than A and all the ele¬ 
ments to the right of the meeting place are greater than A. 

A partitioning of this type doesn’t result in a sorted array, 
but the array is more ordered in that during subsequent 
sorting, no elements will have to be moved between the 
two halves. This, of course, means that the two halves can 
be sorted independently of one another, and we have suc¬ 
ceeded in splitting the task of sorting N items into two 
tasks of sorting N/2 items. 


1000 

1010 

REM QUICKSORT 

M-12: 

REM 

1020 

S-l: 

REM 

1030 

DIM STACK(M,2): 

REM 

1040 

STACK(1,1)=1:STACK<1,2)=N: 

REM 


1050 REM LOOP POP STACK 
1060 L=STACK(S,1):R=STACK(S,2):S=S-1 
1070 REM DO DIVISION OF L TO R 
1000 I=L;J=R:A=X(INT((L+R)/2)) 

1090 REM SWAP X(I), X(J) LOOP 

1100 REM SCAN RIGHT LOOP 

1110 IF X(I)<A THEN I=I+1:GOTO 1110 

1120 REM SCAN LEFT LOOP 

1130 IF X(J)>A THEN J=J-1;GOTO 1130 


1140 IF I>J THEN GOTO 1190; REM 
1150 W=X(I):X(I)=X(J);X<J)=W: REM 
1160 I=I+l:J=J-l: REM 
1170 IF I>J THEN GOTO 1190: REM 
1100 GOTO 1090 


1190 REM STACK SMALLEST PARTITION 


DEPTH OF STACK 

STACK POINTER 

***MOVE TO MAIN PROGRAM*** 

INITIALISE STACK 


EXIT SWAP LOOP 
SWAP VALUES AT I AND J 
SET POINTERS FOR NEXT-SCAN 
EXIT SWAP LOOP 


1200 IF J-L<R-I AND I<R THEN S = S+1:STACK(S.1 ) =I:STACK(S,2)=R 
1210 IF J-L> = R-I AND L<J THEN S^^S+l STACK( S , 1) = L : STACK( S . 2 ) = J 
1220 REM SORT REMAINING PARTITION 
1230 IF J~L<R-I THEN R-J ELSE L=I 

1240 IF L>-R THEN GOTO 1260: REM EXIT DIVISION LOOP 

1250 GOTO 1070 

1260 IF S = 0 THEN GOTO 1280: REM EXIT LOOP STACK EMPTY 

1270 GOTO 1050 
1280 RETURN 


ask how much the time taken in¬ 
creases if N is doubled: 

N doubles; 0(N) 0(N2)0(N®) 

Increases time by; 2 4 8 

Using this table, it isn’t difficult to see 
that an 0(N) algorithm remains practi¬ 
cal long after you have grown old wait¬ 
ing for an O(N^) algorithm to finish. 
You might think that this is an exag¬ 
geration: an O(N^) algorithm that takes 
one second to process 100 items 
seems inefficient, but not ridiculously 
so when compared with an 0(N) algo¬ 


rithm that takes .001 seconds. 
However, for 1,000,000 items the 0(N) 
algorithm would take something like 10 
seconds, but the O(N^) algorithm 
would take 32,000 years! 

Algorithms which take times propor¬ 
tional to O(N^), where c is a constant, 
are called ‘polynomial time algorithms’. 
But there are algorithms that perform 
worse than polynomial time algorithms. 

For example, an exponential time al¬ 
gorithm O(e^) performs worse than any 
polynomial time algorithm. In other 


words, O(e^) is another order of bad¬ 
ness! Most of the magic algorithms 
described in this article take time 
proportional to either 0(Nlog2N) or 
0(log2N). An 0(Nlog2N) algorithm is 
worse than 0(N) but better than O(N^), 
and an 0 (log 2 N) is particularly prized 
because it is even better than 0(N). If 
N is doubled, the time taken by an 
0 (log 2 N) algorithm only increases by 
one unit of time whereas an 0(N) algo¬ 
rithm doubles the time it takes. 

If you are not familiar with the log 2 
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CPU 80286-10, 12MHZ LEGAL BIOS 


‘COMPACT-88 COMPUTER 
CPU 8088-1, 10/4.77MHZ, LEGAL BIOS 


A 24-HOUR CONTINEOUS BURNING 
TEST ENSURES THE QUALITY 

RAYTECH COMPUTER 




•PGA CARD (PGA/EGA/HERCULES/CGA MODE) 
•EMS CARD (RUNS ON 12/10 MHZ SYSTEM) 
•SUPPORT DOS 3.2/GWBASIC 
•INTELLEGENT EPROM PROGRAMMER 
‘QUAD RS-232 CARD 
AND MANY MORE 
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(that is, iog to the base 2) function, it is 
worth saying that iog 2 N is simply the 
power of 2 that equals N. In other 
words, if a=log 2 N then N=2a. For ex¬ 
ample, log 28=3 because 2^=8, and 
!og22.828==1.5 because 2^ ^=2.828 (not 
so easy to verify by simple arithmetic 
due to the fractional power). 

The reason why log 2 is involved in 
the performance of all of the fast 
methods is no accident and, indeed, it 
is a clear indication of the division prin¬ 
ciple that they all embody. This is be¬ 
cause asking how many times N can 
be divided by 2 before reaching 1 is 
equivalent to asking how many 2s 
have to be multiplied together to make 
N — that is, what power of 2 equals N, 
and this is simply log 2 N. 



Graph to show time in relation to number of items 


The fast median finder 

The fast median finder was invented in 1970, and it’s a 
strange blend of binary search and quicksort. The median 
of a set of numbers is the value that Ties in the middle’: 
that is, half of the values are smaller or equal to it and the 
other half are larger or equal to it. 

Another definition of the median is that it is the middle 
value after sorting the set into order. For example, the 
median of: 

42 10 3 7 18 60 


middle value 

I 

V 

l<A |A| >A 


If, on the other hand, the right-hand portion is larger, the 
value of A is too small to be the median which must lie in 
the right-hand portion: 

middle value 

I 

V 


can be found by first sorting the set into order: 

I lA >A 


2 3 47 10 18 60 

and picking the middle value — that is, the median is 7. In 
statistics, the median is often used in place of the mean to 
indicate the value that a set of numbers is centred on. 

The most common way of finding the median is to 
proceed as above and sort the numbers into order before 
finding the middle value. If the best sorting method is used, 
this takes 0(Nlog2N), but there is a much faster method 
that will find the median in time proportional to 0(N) based 
on the partitioning operation introduced as part of quicksort. 

If you perform the partitioning operation used in quicksort 
on an array using a value A, then the result splits the array 
into two portions: one smaller than or equal to A; and one 
bigger than or equal to A. 

If this division is into two equal parts, then A is the 
median of the set of values: 


middle value 
V 

r <A ' |A| >A I 

However, as A was chosen at random, this equal split is 
unlikely to be obtained. If the left-hand portion of the split is 
larger, the value A is too big to be the median which must 
lie in the left-hand portion: 


At this stage you should be able to see that the partition¬ 
ing operation either finds the median, or pins it down to 
lying in one of the two portions of the array. This is 
remarkably similar to the division of the range that a target 
is assumed to lie in during a binary search. 

The next stage is to repeatedly apply the partitioning 
operation to the portion of the array that the median is lo¬ 
cated in until it is found. This on average takes 2N opera¬ 
tions, so the entire process is 0(N) which is a considerable 
improvement over 0(Nlog2N). 

The following program finds the median of the values 
stored in the array X using the method described above. 
The median returned is A(K). 


1000 L=1:R=:N:REM SET INITIAL RANGE 

1010 K=CINT(N/2) :REM K=POSITION OF MEDIAN I.E. MIDDLE OF ARRAY 
I020 REM PARTITION UNTIL L>R 
1030 IF L>R THEN GOTO 1200 

1040 A=X(K) REM SET VALUE OF A 


1050 I=L:J=R: 

1060 REM DO DIVISION OF L TO R 

1070 REM SWAP X(I), X(J) LOOP 

1000 REM SCAN RIGHT LOOP 

1090 IF X(I)<A THEN I=I+1;GOTO 

1100 REM SCAN LEFT LOOP 

1110 IF X(J)>A THEN J=J-1:GOTO 

1120 IF I>J THEN GOTO 1170: 

I 130 W = X(I):X(I)=X(J):X(J)=W; 

■ 140 1 = 1+1 :J = J-1 : 

'150 IF I>J THEN GOTO 1170: 

■ 160 GOTO 1070 

1170 IF J<K THEN L=I : 

1180 IF K<I THEN R = J : 

1190 GOTO 1020 
1200 RETURN 


REM SET SCAN POINTERS 


1030 

1110 

REM EXIT SWAP LOOP 
REM SWAP values AT I AND J 
REM SET POINTERS FOR NEXT SCAN 
REM EXIT SWAP LOOP 

REM SET POINTERS TO LARGEST 
REM PARTITION 
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“ DONT BE RASH WITH YOUR 
COMPUTER CASH TILL YOU 
TALK TURKEY WITH 

TRIDENT” 

It’s a curious fact that many companies rush into buying a computer system 
without fully exploring all their options — particularly when purchasing a 
small to medium sized system. At Trident, we can certainly demonstrate a 
comprehensive range of computer systems at highly competitive prices. 
But more importantly, we can also provide a highly professional 
computer advisory service to ensure you end up with precisely the right 
system to suit your specific needs. So before you rush off and part with your 
computer cash, take the time to talk to Trident. We’d hate to see you settle on a 


system that didn’t... well suit! 


—STRIDENT COMPUTER HMD. 

Sophisticated computer systems and service. 


SYDNEY 

C & S Computer Service 
100 Pacific Highway 
Waitara, 2077 
(02) 487 1742 


MELBOURNE 

ATAC (Vic) Ry. Ltd. 

111 Little Lonsdale Street 
Melbourne, 3000 
(03) 662 2755 


AFOR 151 


As modems get better, so does the price. 

Bit Blitzer 12E, only $349 

^ » * Recommended retail pric 


The Bit Blitzer makes good business sense. 
For half the price of competitive modems you 
enjoy these features, 

• CCITT V22 (1200 BPS) and V21 (300 BPS) plus 
BELL 212A (1200 BPS) and 103 (300 BPS). 

• Full Flayes AT command set Including all 
17 ‘S’ registers. 

•Autodial, • Tone or pulse dialling. 

•Full duplex •Autoanswer. •Auto redial. 

• Call progress monitoring. 

• Loop back for remote diagnostics. 

• Internal speaker with manual and software 
volume control, 

• 8 LEDs (lights) indicate status and activity. 

• Low 1.5 watt power consumption. 


* Recommended retail price, 
plus tax if applicable. 

This modem is an advanced technology 
product and offers functions usually only 
available in a high-cost top of the range model. 

It is also fully TE^LECOM APPROVED. 

PCI's reputation alone is endorsement of a 
high quality product, 

Your reputation will be improved by choosing 
the BIT Blitzer. 

COMDEX ’87 SPECIAL OFFER ^ 

Visit the PCI stand 1221 at Comdex '87, 
Commemorative Pavilion, 19-21st August 
and get $20 off the recommended retail 
price, just by presenting this coupon. 

Bankcard and Mastercard 
welcome. 



Phone your order through or for more information contact: 

Peripheral Computer Industries Pty. Limited (inc inN.s.w.) 

N.S.W. 2/6 Redfern Street, Wetherill Park, 2164. Phone (02) 604 8544. 

Vic. 1396 Malvern Road, Tooronga. 3146. Phone (03) 209 9141 
Qld. 379 Queen Street, Brisbane. 4000. Phone (07) 229 8774. 
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FUTURE TECH 



The supercomputers of today could become the desktop machines of 
tomorrow as the prohibitive factors in their development and manufacture 
are overcome. Nick Hampshire looks at what the future holds. 


Are there any limits to the potential 
power of personal computers? They 
have been in existence for barely ten 
years, but during that period the 
processing power and memory of per¬ 


sonal computers has grown at a 
phenomenal rate. This growth in 
processing power and memory 
capacity has resulted in an increasing 
convergence between the capabilities 


of the personal computer and the multi¬ 
user mainframe. Indeed the new 
generation of personal computers are 
now starting to pose a serious competi¬ 
tive threat to mini and super-mini com- 
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puters. Will their power continue to in¬ 
crease to a level where they would 
pose a similar threat to the most power¬ 
ful of today’s computers, the so-called 
supercomputers? 

Some of the most powerful computers 
in existence today are machines like 
the Cray 2 or the Cyber 205 which are 
capable of performing at speeds which 
are ten thousand times that of the 
most powerful personal computer. 
However, if this article had been writ¬ 
ten ten years ago, then the most 
powerful machines would have had 
only a few hundred times the power of 
an 80386 desktop. Going back a fur¬ 
ther ten years to 1967, and a 
mainframe had not much more process¬ 
ing power and frequently far less 
memory than is possessed by an 
80386-based personal computer. 

The fact that the power of personal 
computers has developed so rapidly in 
just ten years would lead to a superfi¬ 
cial conclusion that this rate of develop¬ 
ment will continue over the next 
decade, if this happens then it is very 
likely that personal computers could be 
produced with the power of the Cray 2 
and a price tag comparable to a cur¬ 
rent top-range PC. 

The great reductions in the cost of 
computing power have been almost ex¬ 
clusively produced by the massive 
amount of electronic circuitry which 
can now be condensed onto a single 
silicon chip. The greater the complexity 
of circuitry which is contained on a 
single chip, then either the lower the 
cost or the more powerful the resulting 
machine, frequently a combination of 
both. 

However, semiconductor technology 
is beginning to encounter fundamental 
physical limits in the continual drive to 
put more and more circuitry on a single 
chip. This means that over the next 
decade the rate of increase in power of 
low-cost minimal chip count personal 
computers will slow down very con¬ 
siderably. The driving force behind the 
technological development of the per¬ 
sonal computer market will no longer 
be the semiconductor industry; it will in¬ 
stead be computer science. Rapid 
developments in computer science are 
bringing new computer architectures, 
new forms of computer software, and 
new types of man/machine interface. It 
is these developments which will put 
the affordable personal supercomputer 
in the offices, factories and laboratories 
of the world. 

Necessity 

Supercomputers like the Cray 2, and 


very large mainframes like the Amdahl 
580 series, are very expensive — $15 
million plus, and also relatively uncom¬ 
mon — only a few hundred machines 
in the whole world. This combination of 
scarcity and high cost has meant that 
such machines have usually been ac¬ 
quired for very specific purposes: a 
considerable proportion of the world’s 
supercomputers are employed in 
weather forecasting. Scientific re¬ 
searchers, particularly those involved 
in high energy and nuclear physics are 
users of such machines. Probably the 
largest users are the military, particular¬ 
ly in the US where they are applied, 
among other things, to the computation¬ 
ally enormous problems associated 
with analysing the vast quantities of 
data involved in missile detection and 
warning systems. 

The small number of existing 
machines, most of which have dedi¬ 
cated applications, has meant that 
there is generally very little experience 


‘Parallel processors will 
enable systems to be 
designed with a whole 
new range of 
man/machine interfaces. 
Voice input is one such 
interface. . 


of using such sophisticated and very 
powerful hardware. There is, firstly, 
very little software available which fully 
utilises the capabilities of the machines 
— most users have produced bespoke 
packages for their own applications. 
There are also very few people who 
fully understand the complexities in¬ 
volved in programming such machines, 
particularly since there are very few 
programming tools available to make 
the programmer’s task easier. 

With the scarcity of high-level 
programming tools it is very expensive 
to create applications programs for su¬ 
percomputers. It has been estimated 
that it requires over 50 man-years of 
work just to optimise a 100,000-iine 
Fortran program so that it would fully 
utilise the power of a Cray. 

The consequence of the very high 
cost of hardware and software develop¬ 
ment is that very few attempts have 
been made at using these machines 
for anything other than fairly straightfor¬ 
ward number-crunching applications. 
This has started to change in the last 
few years, particularly in the use of su¬ 


percomputers to generate very high- 
quality graphics images, and examples 
of these have been seen in some of 
the recent Hollywood science fiction 
film productions. However, like other 
users of supercomputers, film com¬ 
panies have large budgets and can, 
therefore, afford the investment. 

if the price of supercomputing 
hardware was to come down to a level 
where it could be afforded by a large 
number of people as a personal 
machine, it is unlikely that its applica¬ 
tion would be confined to those areas 
where supercomputers are currently 
used. Of course, if would be silly to 
use such powerful machines for simple 
tasks like word processing; they will in¬ 
stead open up new applications for 
computers. Indeed, there is a fairly 
universal rule that the complexity of 
people’s applications will expand in 
order to fully utilise the maximum 
power and memory capacity of the 
available hardware. Equally the 
prospect of a large software market will 
prompt software houses to produce 
and market the tools which are essen¬ 
tial if such hardware is to be properly 
utilised. 

The reasons why people will want to 
use affordable personal supercom¬ 
puters is fourfold: for purely number¬ 
crunching applications such as simula¬ 
tions and modelling; for applications 
which involve very high-quality 
graphics outputs; for applications which 
will support new sophisticated 
man/machine interfaces such as full in¬ 
teractive voice I/O and natural lan¬ 
guage comprehension; and, finally, in 
order to support the new generations 
of Al software. 

Differences 

Mainframes, minicomputers and per¬ 
sonal computers all use a common ar¬ 
chitecture: they are all single instruc¬ 
tion, single data stream processors. 
The principle differences between a 
mainframe and a personal computer 
are speed, multi-user capability and 
data storage capacity. It is these three 
factors which account for the enor¬ 
mous price range from several 
hundred dollars for a bottom-range PC 
to a few million dollars for a top-range 
mainframe. 

The much higher processing speed of 
a mainframe computer is basically 
achieved in two ways. The electronic 
components used in mainframes are 
frequently constructed using semi-con¬ 
ductor technologies such as ECL (Emit¬ 
ter Coupled Logic). These forms of 
semiconductor are capable of operat- 
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MONnOR 

COULD PUT 
US OUT 
OF BUSINESS. 

The NEC MULTISYNC colour monitor is so advanced it will probably 
never need to be upgraded. That means once you've bought one, you’ll possibly 
never need to replace it. 

You see the MULTISYNC automatically scans all frequencies between 
15.5kHz and 35kHz - which includes every colour graphics board now'in use. 
And it adjusts itself to suit, with a maximum resolution of 800 (horizontal) by 560 
(vertical). It's also compatible with IBM PCs. And all IBM compatibles. 

In layman’s terms this simply means that the MULTISYNC not only has a 
superior clarity of display. And superior database applications. But with MULTISYNC, 
when the time comes to upgrade your computer, you won’t have the added 
expense of changing over your monitor. 

Now despite the fact that we cal! the MULTISYNC the 'intelligent' monitor, 
It may not be the most intelligent business move we’ve made. However we’re sure 
the MULTISYNC will keep you ahead of everyone else for a long time to come. To 
find out more telephone (02) 8681811. 

* 'nec" 

::zz HOME ELECTRONICS 

Sydney (02) 8681811; Newcastle (049) 262466; Melbourne (03) 5449200; 

Brisbane (07) 2770888; Adelaide (08) 2949033; Perth (09) 4453499. 

NEC484/87 USPNeedham 
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’The WORKHORSE’ B 
640K, 20 Meg Hard Disk.B 
Able-1 WPjSSjDB software, B 

Sidekick pop-up; utilities. B 


’The THOROUGHBRED’ \ 
640K, Turbo, 8087 Chip, Monoj 
graphics, 40 Mb 40nis H/Disk,i 
Able-1 & Side kick software 

Jir 



i PC-1 

B ’The SPEED DEMON' 

B 640k, Turbo, Colour screen, 
B 30 Megabyte Hard Disk. 


’The ACCOUNTANT’ 

512k, Dual Disk, B&W screen. 


120cps Dot-matrix printer. 
Ability WP,SS,DB software, 
In-House Accountant software. 


S IBM COMPATIBLE I 
S Ask us eibout... 5 


S * Commodore Amiga 500, 1000, 2000 B 

■ * Stunning colour printers for Amiga B 

■ * Toshiba laptops 1100+, 2100, 3100 B 

■ * 5.25" to 3.5" diskette conversions b 

S * Printers, monitors, modems, mouses B 

■ * Hard disk supply and installation B 

S * Ergonomic furniture and accessories B 

■ * Contract programming and training S 


K&C INFOCOM 


CITY near Town Hall Station: B 

278 Sussex Street. 261 3009,264 7135. B 
SURRY HILLS near Central Station: S 

232a Elizabeth St. 212-3096, 211-1020. B 
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ing at speeds which are 20 or 30 times 
faster than the equivalent MOS (metal 
on silicon) semiconductors found in per¬ 
sonal computers. The use of such high¬ 
speed semiconductors has its disad¬ 
vantages: they produce large quantities 
of heat which means that computers 
constructed using ECL or similar semi¬ 
conductors require very elaborate and 
expensive chip-cooling systems. Blow¬ 
ing air over the chips is totally inade¬ 
quate — most mainframes pump liquid 
refrigerant through heat-sinks attached 
to each chip; this alone is a very expen¬ 
sive component of a mainframe com¬ 
puter. 

Higher processing speed is also 
achieved by using more sophisticated 
architectures with techniques such as 
‘pipelining’. These techniques are start¬ 
ing to be employed on some of the 
most advanced personal computers. 
Chips like the 80386 use pipelining and 
the new IBM PS/2 uses high-speed 
data channels. The function of all of 
these techniques is to overcome the 
problem that memory access is usually 
far slower than the actual processor. 
(This means that the processor wastes 
a lot of time simply waiting for memory 
access.) Pipelining means that while 
the processor is performing one opera¬ 
tion another portion of the processor is 
simultaneously doing the next memory 
access, and the processor no longer 
needs to wait for memory since it is al¬ 
ready accessed and ready for the 
processor. 

Because mainframe computers are 
primarily intended as multi-user 
machines, another very large com¬ 
ponent of the cost of such a computer 
is the large amount of communications 
circuitry involved. The multi-user en¬ 
vironment and the nature of most ap¬ 
plications which are run on mainframe 
systems also means that the machines 
need reasonably large amounts of core 
memory and very large amounts of on¬ 


line disk or tape data storage. This 
large amount of data storage hardware 
is yet another contributor to the high 
price of mainframe systems. 

However, despite the high speed and 
enormous data storage capacity of 
mainframe computers, the actual 
processing power and storage avail¬ 
able to any one user is frequently little 
better than that of a reasonably power¬ 
ful PC. This fact has been one of the 
prime contributors to the growing trend 
towards distributed processing and 
local area networking. One of the main 
justifications for the use of mainframe 
computers is in situations where very 
large databases need to be accessed 
and updated by a large number of 
separate users — for example, an air¬ 
line booking system. 

Applications which * require raw 
processing power are, however, now in¬ 
creasingly being performed by super¬ 
computers. These do not employ the 
single instruction, single data stream ar¬ 
chitecture: instead, they are either 
parallel processors or vector proces¬ 
sors. 

A parallel processor is constructed by 
adding more arithmetic operation 
modules into the system, so that 
operands may be operated on in paral¬ 
lel. This increases the speed at which 
the machine can perform calculations 
but it also means that certain functions 
have to be performed in order to 
achieve this high performance. These 
are functions like monitoring processor 
occupancy in order to ensure a smooth 
flow of the programming steps and the 
optimum utilisation of the processors. 

In a vector processor a single arith¬ 
metic operation module is segmented 
so that an instruction is carried out in a 
pipeline of independent steps, each 
step being timed by the basic proces¬ 
sor timing cycle. Essentially vector 
processors are only a sophisticated 
variation of the architecture employed 


in conventional computers, from PCs 
to mainframes. 

Older generations of supercomputers, 
such as the Cray 1 and the Cyber 205, 
are vector processors. Their very high 
speed is attributable not just to the vec¬ 
tor architecture but also to the use of 
very high-speed semiconductor technol¬ 
ogy, and very careful attention to the 
construction of the machine in order to 
ensure that the length of connections 
between any two components is kept 
to a minimum (the longest piece of 
wire in a Cray 1 is 45.7cm). 

Newer generations of supercomputers 
are now being constructed using paral¬ 
lel processing architectures. These 
have the enormous advantage that the 
computational power of the machine is 
dependent on the number of proces¬ 
sors and not necessarily on the speed 
of any one processor. Consequently in¬ 
dividual processors can be constructed 
using low-cost conventional semicon¬ 
ductor technology: these do not require 
elaborate cooling systems, massive 
power supplies or ingenious construc¬ 
tion techniques to minimise wire length. 
Parallel processors are, therefore, 
potentially relatively cheap to build — 
even today it would be possible to 
build a parallel processor with the com¬ 
putational power of a $15 million Cray 
2, for under $250,000 (that is, 
transputer-based systems). There is no 
reason to assume that this cost will not 
follow the normal downward curve as 
such machines become more highly in¬ 
tegrated and the components are 
produced in bigger volumes. It will be 
parallel processors of this form which 
will constitute the personal supercom¬ 
puter. 

Development 

A parallel computer basically consists 
of a two or three-dimensional array of 
memories which are joined together at 
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Sakata 


Sakata’s maste^ of producing top-quality 
monitors is unrivalled. 

Some monitors are hard on the eyes and the 
pocket. 

The Sakata range of mono and colour monitors 
offer excellent resolution and real value for money. 
Ask your dealer to show you the Sakata range 
today. 



Ryil 1Authorised Sakata distributor. 
■ I and sendee agents. 
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Built in protection 


Did you know? 

■ Mains Muffler with over voltage 
protection and noise filtering equipment 
prevents the malfunction of personal 
computers and peripherals by eliminating 
RF noise and overvoltage spikes. 

■ The power grid in Australia very seldom 
“blacks out’’ and infrequently “browns 
out”, but has superimposed frequencies 
ranging from 1 KHz up to many MHz. 

■ Mains in Australia often have short 
duration voltage spikes which exceed 
240 VAC by a considerable value. 



■ Modern personal computers and 
peripherals have some componentry to 
assist in the elimination of mains power 
noise, but are still susceptible to high 
levels of RF interference and over¬ 
voltage spikes. 

Are you Sure? 

■ You should be using your personal 
computer without protection against 
RF noise and over voltage spikes? 


■ The inexplicable malfunction of your PC 
was caused by operator error or hardware 
failure, rather than by mains 
disturbances: 

■ You can afford to see your hardware 
damaged by over-voltage and have 
crucial information destroyed by RF and 
overvoltage interference? 

APPLICATIONS 

□ Home computers 

□ Small office computers 

□ Measuring instruments 

□ Scientific equipment 

□ Audio and Video equipment (Home 
and Professionals) 




Systems Reliability (Aust) Pty. Ltd. 


Mains 

Mains Muffler- Your best insurance. 


HeadOffice Unit 8/142 James RuseDrive, 9 Harvton Street. Stafford, 154 Ashley Street, Underdale, 

224-226 Normandy Road, Rosehill, NSW 2142, Qld. 4053, Tel: (07) 356 9711 S.A. 5032. Tel: (08) 234 0144 

South Melbourne, Vic, 3205. Tel: (02) 891 1444 Fax: 356 3879 Fax: 234 0173 

Tel: (03) 646 3666 Fax: 646 5250 Telex: AA17697 Fax: 

Telex: AA34318 (02) 891 1570 


AUSTRAUA’S BIGGEST DISCOUNTS 
ON THE WORUTS BEST HARDWARE 


ULTRA XT 

640k RAM on 8 slot motherboard. Parallel, Serial and Games 
ports. 360K National Matsushita disk drive. 

Desktop of portable. 

Ultra XT with 4.77MHz 8088 CPU 
$950 ex., $1,100 inc. 

Ultra V-20 (4.77MHz/8MHz V20-8 CPU) 

Three times the speed of an IBM 

$1,050 ex., $1,230 ina 


ULTRA AT 

80286 CPU (8/1 OMHz or6/8MHz). NEC 1.2MBdiskdrive. 
Printer and serial ports. Desktop or portable. 

Ultra AT 512K 6/8MHz switchable 
$1,850 ex., $2,140 inc. 

ULTRA AT IBM 8MHz and lOMHz svyitchable 
The best value computer in Australia. 

$2,100 ex., $2490 ina 


Tandon 20MB hard disk with controller 
only $730 ex., $850 inc. With computer 


Every LYSCo machine includes 1 year parts and labour warranty and a large range 
of software. Additional 360Kdrives are $200. Portable versions with 9 " green or 
amber screens are an extra $500. 


LVBCo 


PO Box 265 
BUN BURY, W.A. 6230 
TELEPHONE: (097) 21 4144 (5 lines) 
FAX; (097) 21 7006 


Resellers and sales people wanted nationally, give us a calll 


SAVE WITH MAIL ORDER 


HARDWARE 

HARD DRIVE 20MB 

$775 


FLOPPY DISKS 5 1/4" 

DSDD PACKS OF 10 

$15.95 


SOFTWARE 

TRACKER — Tracker will keep track of your clients and con¬ 
tacts, a must if you are in a client contact field. $149.00 
POSTCODE — Postcode will lie memory resident and display 
the postcode you require instantaneously. A must for all word 
processor users. $49.00 

CASHBOOK — Cashbook controls up to four separate ac¬ 
counts with 68 separate income/expense fields in each. 
Approved by leading accountants, and ideal for 
small business. $499.00 

PHONE ORDERS 060 411 214 (24 HOURS) 

MAIL ORDERS 510 MACAULEY ST, ALBURY NSW 2640 
BANKCARD/VISA/MASTERCARD/CHEQUE 

PLEASE SEND_20MB HARD DRIVE 

PLEASE SEND_PACKS OF FLOPPY DISKS 

PLEASE SEND_COPIES OF TRACKER 

PLEASE SEND_COPIES OF POSTCODE 


Pc Computers 

510 Macauley Street, 
Albury NSW, 2640 

Ph: (060)41 1214 
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nodes consisting of processing ele- 
nnents (shown above). The interconnec¬ 
tions between the processors with their 
associated nnennory can be fixed as a 
network, or in sonne nnachines is user- 
definable with the interconnections 
being nnade in nnuch the sanne way as 
a telephone exchange. 

One of the key connponents which 
has nnade powerful parallel systenns 
possible is the developnnent of proces¬ 
sors like the Innnos Transputer. These 
processors have been especially 
designed to allow the easy and flexible 
construction of nnulti-processor sys¬ 
tenns. What nnakes a Transputer dif¬ 
ferent fronn conventional nnicroproces- 
sors is the four high-speed connnnunica- 
tions channels which are built into the 
processor. These allow data to be 
transferred between nodes in a parallel 
systenn concurrently at tOMbytes per 
second per link. The chip also includes 
a full 32-bit floating point arithnnetic unit 
and 4k of very high-speed static RAM. 
The nnost advanced version of the 
Transputer chip, the T800, is capable 
of perfornning four nnillion full 32-bit 
floating point calculations per second 
without any external arithnnetic cir¬ 
cuitry. Individually this chip has the 
sanne power as a supernnini: an array 
of as few as 64 gives a superconnputer 
with very considerable power. 


Problems 

The software problenn posed by paral¬ 
lel connputers is how to divide a par¬ 
ticular task into a nunnber of separate 
processes which can be perfornned con¬ 
currently by each of the processors in 
the systenn. All our connputing ex¬ 
perience and knowledge acquired over 
the last 35 years has been with se¬ 
quential nnachines. Working with paral¬ 
lel connputers requires entirely new 
techniques and nnethods of thinking. 
The clear procedural structure which 


A typical parallel processor system 

\ \ ^ \. 
- 




\ 


o 


Local processor memory 


Note:- peripheral links which 
are shown unconnected on this 
diagram are connected together 
so that the flat plan shown in this 
diagram forms a three- 
dimensional torus 


Processor node with four 
high speed communications links 


lies behind every progrann on a sequen¬ 
tial nnachine is ainnost innpossible on a 
parallel nnachine. Each of the separate 


processes into which a task is divided 
will take different tinnes: sonne proces¬ 
ses will require data produced by other 


PRINTER PRECISm 



If you’re after quality at an affordable price, 
the range of Super 5 printers are for you. 
Others may have the name, Super 5 has 
the performance: Superior letter quality, 
tractor feed, sturdy metal chassis and a 
6-month warranty. 

Ask to see the range of Super 5 printers 
at your Super 5 dealer today. 


Authorised Super 5 distributor 
and sendee agents. 

Telephone (03)3383911 


APC August 1987 Page 237 



























































ATTENTION 
NEW Pd USERS 


Inexpensive software for IBM and compatibles 

Don’t listen to others that indicate that cheap 
software is no good! 

We have thousands of professional programs that 
enable a whole world of application advantages. 

We specialize in business programs and our range is 
as good as any. If we don’t have what you want we will 
get it in for you. 

We also supply games and educational software. 

We offer you FREE membership to our updating 
mailing list. 

We supply a FREE catalogue. 

We take Mastercard, bankcard, money orders and 
cheques. 

We take orders by mail and telephone. 

Now is there any other reason to overlook this 
advertisement. 

THEN GIVE US A RING ON (02) 93 2428 
or write to 

UNI SYSTEMS, PO BOX 683, 
BROOKVALE NSW 2100 

IBM PROGRAM DISKS ONLY . $10.00 

COMMODORE PROGRAM DISKS . $6.00 

* plus $3.00 postage & handling 

Note: We reserve the right to change prices without notification. We 
cannot guarantee suitability to equipment or particular need. 


AVNET 

DATA TRANSFER SYSTEM 
THE ALTERNATIVE TO 
PC NETWORKING 

AVNet is a Data Transfer System intended for 
Personal Computer users that require more than a 
data switch but are not prepared to spend thousands 
on an expensive networking system. 



Features: 












Allows up to 4 IBM compatible PC’s to be linked together 
for sharing of system resources. 

Memory-resident software operates in background mode 
while other users have access to disks and printers. 

Menu driven operation allows for simple file and mes¬ 
sage transfers. 

Allows printer sharing. Spool files store print files faster 
than the printer can print. 

AVNet connects to the serial com-1 port for a quick and 
simple installation. 

rec. retail inc. sales tax 

□M INTERRUPT SYSTEMS 




9 Robinlee Ave, Burwood East 3151. 
Tel: (03) 233 9622 Fax: (03) 232 9617 

Trade Enquiries Welcome 


FTL NIODULA-2 Compilers $ 90-$ 125 


You’ve probably heard of Modula-2, Nikiaus Wirth’s newest 
language: It’s now available for a range of machines from JED 
Microprocessors. 

This implementation was written in Australia, and is being sold world¬ 
wide. It’s available for small-memory MS-DOS and CP/MZ-80at$90 
and large memory MS-DOS and 68000 (Atari) at $125. 

It contains an integrated full-screen editor with fast compilation and 
linking from libraries, which makes it more powerful than Turbo-P., 
and much easier to use on large programs. You get 1 meg of soft-ware 
on three full disks, with full sources of the editor and many other 
modules and utilities. It produces fast, PROM-able code which closely 
follows Wirth’s third edition, with 8087 and LONG support. 

MTBASIC Multitasking BASIC 
Compiler.. ...$125 


MTBASIC is an easy to use BASIC which allows interactive program 
writing and checkout, followed by easy production of a PROM-able 
COM file on disk. The multi-tasking allows time or interrupt task 
switching, ideal for process control where operator I/O and 
communication occurs whilethe control work goeson. MT8087; $160. 


Both compilers are available for many MS-DOS and CP/M 
formats. (Above prices are tax-exempt. Add 14% for tax inc.) 


Phone (03) 762 3588 to order (VISA, B/C, cheque OK), or to 
receive detailed data or a JED 30-page catalogue of STD-bus 
CMOS single board computers for data logging or control. 



JED MICROPROCESSORS 
PTY. LTD. 

Office: 7, 5-7 Chandler Rd, 
CP.O. Box 301, Boronia, 31 55 
VICTORIA, AUSTRALIA 



AMSmAD 

Offers Australia’s largest Mail Order range of Hardware, 
Software and Accessories for AMIGA, COMMODORE 
Cl 6, PLUS 4, C64,128 and AMSTRAD 464,664,61 28 
home and small business computers. 

Select from a wide range of Printers- Interfaces- 
Cables - Screen Filters - Blank Disks - Disk Boxes 
- Data Care Products - Modems - Joysticks - 
Books - Dust Covers - Printer Ribbons - Paper - 
Labels - Business Programmes- Spread Sheets 
-Utilities-Word Processors- Databases-Graphic 
Designers - Music Makers-Strategy and Arcade 
Games - War Games and Simulations and more. 
In fact anything to do with Home and Small 
Business computers. 

Write or phone now for free catalogue. 

SOFTWARE TO GO, P.O. BOX 5A, 
MT. KURING-GAI. N.S.W. 2080. 

Telephone: (02) 457 8289 (all hours). 
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processes, some will require data from 
external sources — the software 
problem of controlling and managing a 
large number of interrelated processes 
is enormous. 

The enormity of the problem is com¬ 
pounded by the fact that it is almost im¬ 
possible for the human brain to concep¬ 
tualise what is happening in such a 
complex system. This makes it very dif¬ 
ficult to design and debug. 

The initial techniques adopted for 
dealing with multi-processor systems 
were to simply dedicate each proces¬ 
sor to a specific class of process. This 
technique is found in many existing per¬ 
sonal computer systems, where one 
processor may be used to handle com¬ 
munications, another for the graphics 
display and a third as the main arith¬ 
metic processor. Similarly multi-user 
systems have been constructed using 
multiple processors, where each user 
is allocated his own dedicated proces¬ 
sor rather than time-multiplexing 
several users’ access to a single 
processor. This type of multi-processor 
system is very primitive and is certainly 
not what is meant by the term parallel 
processor, even though all the proces¬ 
sors may be working in parallel. 

In a true parallel processing system 
such as that shown diagrammatically 
on the previous page, the problem of 
controlling all the individual processes 
has to a large degree now been 
solved. It involves the use of a host 
processor which is responsible for boot¬ 
ing up the system, performing 
hardware monitoring, performing 
housekeeping functions and running 
the control software. 

Probably the best-known piece of con¬ 
trol software for use in parallel com¬ 
puter systems is Occam. This was 
designed by Inmos to act as a develop¬ 
ment environment for Transputer- 
based parallel computing systems. 
Occam handles the concurrency of a 


system and is designed to manage a 
number of independent processes 
which can run either concurrently or se¬ 
quentially and communicate with each 
other via self-synchronising data chan¬ 
nels. The great advantage of Occam is 
that it is independent of the number of 
processors in the system. Programs 
using it will work equally well using one 
processor or a thousand, the only dif¬ 
ference being that with a thousand 
Transputers it should run nearly a 
thousand times faster. 


Alice — a working 
parallel system 

An example of a true parallel computer 
is ‘Alice’, which is an acronym for Ap¬ 
plication Language Idealised Comput¬ 
ing Engine. It was first conceived back 
in the early 1980s by a team at Im¬ 
perial College in London. 

The design of Alice is intended to 
overcome some of the programming 
limitations of both conventional com¬ 
puters and previous parallel com¬ 
puters, both in terms of speed and 
power as well as reducing the enor¬ 
mous cost and complexity of software 
development. Some of these limitations 
can be overcome by writing programs 
in what are known as declarative lan¬ 
guages; Alice is specifically designed 
to run declarative languages. 

Alice is a parallel processor built 
around the Inmos Transputer. In its 
present form Alice has 16 processing 
elements, each processing element 
consisting of five Transputer chips and 
128k of memory. Memory consists of 
16 storage elements, each element 
having a controlling Transputer and 
2Mbytes of RAM. The processors are 
connected with the storage elements 
by a sophisticated electronic switching 
network, which operates like a 
telephone exchange and allows any 


processor to access any storage ele¬ 
ment. The whole machine is front- 
ended by an ICL 2900 mainframe com¬ 
puter which performs all the I/O, file¬ 
handling and system monitoring. Even 
restricted to these simple tasks, the 
2900 could be the bottleneck of the 
system. 

In operation the data on which the 
program is operating is divided into 
small blocks and distributed through 
the various storage elements. These 
blocks of data with their associated 
control information form what are 
known as the ‘packet pool’ — each 
piece of data being a packet. All the 
processors are continually accessing 
this pool looking for data on which to 
operate. When a processor finds data 
on which it can operate it removes it 
from the pool and processes it, an 
operation which is referred to as a 
‘reduction’. Having completed this 
reduction, the packet is returned to the 
pool in its rewritten form and the 
processor looks for another packet on 
which it can operate. 

The way Alice operates means that 
so long as there is data available 
within the packet pool then all the 
processors will be operating in full 
parallel. Obviously the operating sys¬ 
tem software and high-level languages 
employed by this kind of machine are 
very sophisticated. The machine 
utilises Occam to perform control of 
process concurrency, and is already 
running a high-level language called 
‘Hope’ which makes full use of the 
machine’s power. 

Advanced software 

The development over the last few 
years of declarative and other non-pro¬ 
cedural programming techniques for 
use on parallel processing systems, is 
opening up whole new areas of poten¬ 
tial computer applications. Foremost 


PC PEREECHON 


Mitac’s reputation for quality is well earned. 
With over 12 years’ computer manufacturing 
experience, the Mitac range of PCs offer 
both brilliant performance and uncompro¬ 
mising reliability. 

Whether it’s XT, AT or the new 386 rely, 
on Mitac. 



mitac 


MultStech 


Authorised Mitac distributor 
and sendee agents. 
Telephone (03)3383911. 
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PERSONAL 

SCANNER 


Data Communications 



HERE AT LAST — FROM OSHIMA! 


The EIT Personal Scanner gives your computer eyes to 
read text, graphics, images, photos, even newspaper 
clippings, and more, creating a file on disk, ready for instant 
processing. 

THE EIT PC-FAX CARD 

* Turn your PC into a Facsimile Machine 
‘ Turn your Fax into a Scanner 

* Add graphic to word processing easily 

* Complete 2-way communication between PC and FAX machines 

THE INFAX STACK REMOVABLE HARD DISK FROM PC/XT/AT 

* State-of-the-Art Bernoulli Technology 
‘ Fast speed, 10msec seek time 

* Dual drives system with 10MB Cartridge each drive 

* Microprocessor-based error correction 

* Automatic start-up diagnostics 

* Cartridge write protect switch 



OSHIMA COMPUTERS 
PTV. LTD. 


Sole distributor. Dealer 
enquiries welcome. Ask also 
about new bar-code reader 
equipment. 


56 BURWOOD ROAD, 
HAWTHORN, VIC. 3122 
TEL: {03)8196060 
TELEX; AA 154126 OSH 



COMPUTER COM 
EQUIPMENT S ACCESSORIES 



■ Cable Assemblies. Bulk Cable, 
Connectors, Patching Systems. Data 
Switches. Modems 

WE'VE GOT IT ALL 

Call “THE CABLE GARDEN” first! 

■ CUSTOMER RESPONSIVENESS... you get 
the service and advice you want. 

■ FAST SERVICE... within 24 hours due to our 
large stockholding 

■ QUALITY .. assured by our rigid testing 
procedure. 

FULL CATALOGUE AVAILABLE 
The Cable Garden 

(Div. of Bertech Australia Pty. Ltd.) 

26 Cato Street, Hawthorn East, Vic,, 3123 
Phone (03) 20 6801 Telex AA 35553 





SUPER TURBO 

WAS $2030 NOW 



Companies, Colleges, Businessmen, 
Teachers, Accountants, Doctors and 
Hackers buy our HIGH QUALITY JAPANESE 
SYSTEM for performance, IBM compat¬ 
ibility, operational speed (up to 350% 
faster than the standard IBM system) 
RELIABILITY (15 month warranty), friendly 
and professional service. We provide you 
with a total solution to your computer 
problem. 


* 640K-RAM 

‘ 4 Layer Japanese M/B 
*4.77/8/10 MHz 

* Dual Floppy with Auto-Eject 

* Color/Mono Graphic Card 

* Choice of Keyboards 

* Multi function Card 

* Legal BIOS 

* 15 month warranty 

* free word processor, database and 
other software 

EPSON PC/PC+ Please Call 
NEC Computers Please Cal! 

Others PC-XT from S1000 


MONITORS 

Green Monitor $195 
NEC 14" RGB $760 
TVM MD-3 RGB $660 
TVM MD-7 EGC&CARD $1380 
NEC MONOCHROME $280 

20 MB HARD DISK W/C from $770 
40 MB NEC HARD DISK W/C $1694 

COMPUTER TRAINING 

Introduction to Microcomputer 
Introduction to DOS 
LOTUS 1-2-3 
SYMPHONY 


SPECIALIZE IN REPAIRING POWER SUPPLY and All types of MONITORS 

Finance available for approved Customers 


SUPERCOMPUTER ENTERPRISES 
48 RISDON DRIVE, NOTTING HILL. VIC. 3168 
TEL: (03) 561 7130 

’IBM is the trademark of IBM Corp. 


ALPHA XT & AT 


Top quality IBM compatible computers using 
Japanese motherboards for maximum reliability. 
All ALPHA sold with 12 MONTHS WARRANTY. 


ALPHA XT 

4.77 MHZ clock speed 
640 K RAM on board 
8 expansion slots 
2x360 K National drive 
Serial, parallel & game port 
Mono or colour graphic card 
Battery back up clock/calender 
150 watts power supply 
At style keyboard 

Price: $1200.00 


ALPHA “BABY” AT 

6 & 10 MHZ switchable speed 
1 MB RAM, 8 expansion slots 
1.2 MB TEAC floppy drive 
20 MB Miniscribe hard disk 
Mono or Colour graphic card 
Parallel port & 2 serial ports 
Battery back up clock/calender 
200 watts power supply 
Enhanced At style keyboard 

Price: $3000.00 


ALPHA XT/TURBO (V20 CPU, 4.77/8 MHZ) 
TANDON 20MB hard disk & National controller 
STAR NX 10 printer 
SAMSUNG composit or TTL monitor 
TVM MD3 colour monitor 


$1300.00 

$750.00 

$470.00 

$180.00 

$700.00 


New Concept Technology (Aust.) Pty Ltd 
157 Sydney Road, Brunswick, 3056 
Tel; 388 0087 
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among these is the area of artificial in¬ 
telligence and the associated improve¬ 
ments in the man/machine interface; 
these are things like voice input, 
natural language comprehension and 
machine vision. 

Declarative languages are designed 
to be structurally transparent to the 
user; this means that they can be 
verified and optimised mechanistically. 
They are also designed to divide a 
problem into a large number of sub- 
problems; and it is this feature which 
facilitates their use in parallel com¬ 
puters which employ multiple instruc¬ 
tion and multiple data parallelism. A 
declarative language achieves these 
goals by separating the task that the 
program is to perform from the way 
that the computer performs that task. 
Declarative programs do not, therefore, 
specify the flow of control within the 
program, just the flow of data. A well- 
known first generation declarative lan¬ 
guage is Prolog. 

These concepts are mainly being 
used in artificial intelligence systems, 
foremost among which are the so- 
called ‘expert systems’. These prog¬ 
rams use declarative techniques to 
separate ‘knowledge’ from ‘control’ and 
are used to encapsulate human 
problem-solving techniques in specific 
problem areas. The ‘knowledge’ which 
such programs contain is derived from 
a human expert and stored as a set of 
rules; the structure of the expertise in¬ 
herent within these expert systems is 
very loose and can in no way be 
regarded as having the kind of strict 
procedural flow found in conventional 
programs. As such they are ideal can¬ 
didates for parallel processors since ex¬ 
pert systems are easily divided into a 
large number of small components 
whose main connection with each 
other is via a database. 

The advent of small personal parallel 
supercomputers will increase the 


power and versatility of such systems 
to a level where the designers can 
start to incorporate such features as 
common sense reasoning’, which is 
currently impossible because of 
machine speed and size limitations. 
Systems of this power will offer users 
levels of intellectual and skill amplifica¬ 
tion as well as expertise encapsulation 
and dissemination, which will show the 
true potential of expert system and ar¬ 
tificial intelligence technology. 

Parallel processors will enable sys¬ 
tems to be designed with a whole new 
range of man/machine interfaces. 
Voice input is one such interface; the 
techniques are well-understood, but 
the current range of hardware is just 
too slow to be able to handle the 
search techniques necessary for real¬ 
time comprehension of speaker-inde¬ 
pendent continuous speech. 

Pattern recognition problems such as 
this are ideal for parallel processors 
where each processor can perform a 
search on a limited part of a very large 
database. 

Researchers at IBM are already start¬ 
ing to follow this route and have 
demonstrated a practical voice recogni¬ 
tion system which has a vocabulary of 
20,000 words. It uses an IBM PC RT 
as the host processor with a parallel 
array of eight very high-speed proces¬ 
sors which perform the actual recogni¬ 
tion. However, even this very powerful 
system is only able to recognise real¬ 
time speech from a single individual. 

The problems associated with 
machine vision are very similar to 
those for voice recognition, only far 
more complex. 

Experimental parallel processor sys¬ 
tems have already shown that in 
limited and controlled conditions it is 
possible to build practical image recog¬ 
nition devices. However, general-pur¬ 
pose machine vision systems are very 
unlikely within the foreseeable future; 


the computational problems are too 
large for even the largest parallel sys¬ 
tem. The personal parallel computer 
will prove very useful in image 
analysis; these are applications like the 
analysis of satellite images, or 
photomicrographs. These much more 
powerful machines will make such 
analysis far quicker and also allow a 
greater range of tests to be performed 
on the image than is currently possible. 

Natural language comprehension is 
another area where parallel processors 
will have a considerable impact. 
Natural language comprehension is the 
ability of a machine to recognise com¬ 
mands and other inputs which are 
given in the normal linguistic terms 
which we use to converse with each 
other, rather than the very formal com¬ 
mand syntax currently used for com¬ 
puter input. The basic techniques are 
already quite well understood but, as 
with voice input and image recognition, 
progress has been limited by restric¬ 
tions on available computer power. 

It is, therefore, quite likely that once 
parallel computer systems with a 
reasonable power and at a relatively 
low price start being commercially 
produced in volume, they will be ac¬ 
companied by the new generation of 
man/machine interfaces. These will 
remove most of the psychological bar¬ 
riers which many people feel when 
using computers. Communicating with 
computers will become virtually identi¬ 
cal to communicating with other people. 

Besides the more exotic applications 
which are currently impossible on exist¬ 
ing serial computer systems, parallel 
processors will also offer users the 
facility to greatly expand the power of 
existing applications: the use of com¬ 
puters for modelling complex systems, 
such as engineering structures, chemi¬ 
cal processes, design simulations and 
financial and economic systems. These 
are ail applications which currently re- 



CARDC 


The MF-3000, lOnihz, AT multifunction card 
from DFI has a full 3 mb of memory expansion. 

This expanded power combined with 2 serial 
ports, 1 printer port, 1 game port and a full 12-month 
warranty, can make your PC a really powerful 
business tool. 

The MF-3000 is just one of the range of quality 
add-on cards from DFI. 

Ask your dealer to show you the whole range. 


DFI 


MuIGtech Authorised DFI distributors 


and seiA’iceai^ents. 
Telephone (03) 
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PRO-FAX 

OPENS YOUR PC TO 
THE WORLD 



CTC-8000 Fax Board 

Faxware Feature 

A software package "Faxware" is attached. 

* Background multi-task operation 

* Background sending & receiving fax message, even 
when PC is off or running other program 

* A powerful image editor is included to facilitate 
reading, writing, printing, scaling, framing and 
scraping etc. 

* Group sending, scheduled sending, speed dialing, 
pooling, turnaround pooling etc 

* Text editor function is included. Message can be 
edited and sent out directly 

Hardware Feature 

* Auto power ON/OFF PC 

* An auxiliary printer port is provided to facilitate 
simultaneously hard copy of fax message 

* The printer is automatically switched over between 
PC and fax. 

* 512K memory buffer on board 

SPECIFICATION: 


* Compatibility: Group III 

* Speed; 9600 bps with automatic fall back to 7200, 
4800, and 2400 bps. 

* Coding scheme; I dimension / 2 dimension 



CTC-8020 SCANBOX 

We make the most of your old fax machine by truning it 
into a scanner and a printer. 


Climax TECHNOUmV Ca, LTD. 


I Ith FI., No. 2, Lane 183, Yung Chi Road Taipei, Taiwan, R.O.C. Tel: (02) 7646848 (Rep.) 
P. O. Box 78-9 Taipei, Taiwan, R.O.C. Telex; 28732 CLIMAXCO Fax: 886-2-761 1445 


Page 242 ARC August 1987 




FUTURE TECH 


quire a mainframe computer to run on. 
Given a high-powered persona! parallel 
supercomputer, the users of these 
types of applications programs will be 
able to make much greater use of 
them since they will be freed from the 
constraints of limited machine time. 

Another computationally very inten¬ 
sive process is the graphics generation 
for CAD, desktop publishing and real¬ 
time graphics simulations. These are 
all applications which are currently 
severely limited by available processor 
power. Many are only possible by 
making a frequently undesirable con¬ 
cession that limited processing power 
necessitates a long processing time. 
As with modelling, long delays in 


producing images inhibits the user 
from being more adventurous with his 
use of the system. Parallel processing 
techniques are already being applied in 
this area — plug-in Inmos Transputer 
boards have been used to create small 
but very powerful parallel processor 
systems which run with an IBM PC 
host with a very high-resolution 
graphics card to generate high-quality 
images. This type of system has been 
applied to the generation of computer 
images for animated films and advertis¬ 
ing graphics. 

The future 

Parallel processing supercomputers 


and the software which is necessary to 
make full use of them, are under 
development in many universities and 
computer companies around the world. 
At the top of the market there are al¬ 
ready products like the Computing Sur¬ 
face from Meiko whose arrays of 
transputers can rival a Cray 1. At the 
bottom end of the market come self- 
assembly systems which use Inmos’s 
IMS-B003-1 card and plug into a PC. 

Persona! supercomputers are at a 
very early stage of their development, 
but as more people gain experience in 
using such systems and developing 
software for them, so the price will 
come down and the hardware become 
more readily available. Personal super¬ 
computers are at a stage in their 
development now which is very similar 
to that of persona! computers ten years 
ago: the next ten years are likely to 
see great advances in this area. 


END 


Details of a 20MHz Transputer card for 
8088-based PCs running DOS under 
its own operating system, Occam, can 
be obtained from Micro General, 
telephone (02) 439 8400. 






MORETEC IS NO. 1! 

When You Want the Best, 

Come to MORETEC! 


Established in 1979, Moretec is a 
specialiest of full range of IBM 
PC/AT compatible computers and 
add-on cards. 

Contact us today for full details and 
ask about products not listed. 


HEfiA Catfi 3MB Multi 

HEGA Card Card 


MORETEC 


MORETEC ELECTRONICS IND. CO., LTD. 

2nd FI., No. 10, Lane 575, Tun Hwa S. Rd., Taipei, 

Taiwan, R.O.C. 

Fax: 886-2-7009832 Tel: 02-7089551 Tlx: 20190 AUDIVIO 
Factory: 

2nd FI., No. 565, Sec. 7, Chung Shiao E. Rd. Taipei, 

Taiwan, R.O.C. 


AT 

Multi uo 

Pint Cara 


80286 


Speed 


Card 


Baby AT Main Board 


Big AT Main Board 
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MX-Pascal 

This Australian-made Pascal compiler does not compete with 
Borland’s Turbo Pascal. But then, Turbo doesn’t compete with it, 

either. Ian Davies explains. 


Just as you can’t mention movie invest¬ 
ment without someone bringing up 
‘Crocodile Dundee’, so you can’t men¬ 
tion Pascal compilers without Borland’s 
Turbo cropping up. Turbo has been 
one of the best value languages avail¬ 
able for many years. It is one of the 
cheapest by a mile, offers extremely 
fast compilation speed, and massive 
language extensions which take Pascal 
from an elegant training language to a 
practical workhorse. Of course, it has 
its limitations. The most noticeable 
being the 64k code segment limit, in¬ 
adequate overlay features, no long in¬ 
tegers, no support for IEEE 64-bit 
reals, no separately compiled run 
units’ and the inability of functions to 
return structured results. Despite these 
constraints, Turbo still offers the best 
price performance ratio on the market. 
There. We’ve mentioned it. All of these 
comments are, however, quite ir¬ 
relevant when discussing MX-Pascal, 
for MX-Pascal is a ‘cross-compiler’. 
Now, there won’t be many people 
who’ll rush out with cheque book in 
hand upon learning that MX is a cross- 
compiler, but those who do will do so 
at great speed. What is a cross-com¬ 
piler and how do you know if you need 
one? Read on. 

Cross-compilation 

Virtually everything contains a 
microprocessor these days — record 
players, cash registers, microwave 


ovens, telephones, cars, petrol station 
pumps, aircraft, printers, communica¬ 
tions controllers, radios, photocopiers, 
fax machines, telex machines, security 
systems, and modems. If you made 
the effort to count up how many 
microprocessor-controlled devices you 
actually own, the result would be 
surprising. In many cases, the 
presence of a CPU could only be 
detected by prising the top off and ex¬ 
amining the PCBs. There is a good 
reason for this. In the old days, 
hardware designers used to utilise mas¬ 
ses of discrete logic (AND gates, OR 
gates, decoders, J-K flip flops, 
counters and multiplexers) and 
laboriously craft out the required 
functionality. The result was a complex 
design, a very high component count, 
lots of hardware bugs and late en¬ 
gineering revisions. The cost was cor¬ 
respondingly high, and the effort re¬ 
quired to enhance the functionality 
grew exponentially, as did the manufac¬ 
turing cost. 

These days, designers simply place a 
microprocessor CPU in the middle of 
the printed circuit board, attach inputs 
and outputs, add RAM and ROM, and 
then program the CPU to do whatever 
the job at hand is. It almost reaches 
the point where the function of the 
hardware is incidental to the hardware 
design because all the action happens 
in the software. The control software is 
blown into a PROM and installed per¬ 
manently on the board. A Z80 CPU 


chip costs around $6.50 these days, 
and devices such as the 8085 have 
been around for many years which 
provide a complete computer in only 
three chips. The component count 
drops and the manufacturing cost plum¬ 
mets. Moreover, once intelligence has 
been added to the device, functional 
enhancements may be made at a very 
small incremental cost. 

Effectively, this has allowed hardware 
engineers to transform their bugs from 
hardware shortcomings into software 
shortcomings. 

Secretly, all hardware engineers think 
they can program. They just love to 
hack about in machine code, grappling 
with advanced concepts such as 
parameters, subroutines, stacks and ar¬ 
rays. If a piece of code doesn’t work, 
they solder the damn thing down. There 
is at least one brand of modem currently 
available which has been programmed 
in this way, and it is pathetic to see it try 
to parse AT commands. 

Hardware engineers have gradually 
come to realise that machine code is 
not a good tool to work with. Many 
have been converted to the joys of 
macro assemblers. 

Now, if you’re designing a new petrol 
pump, it is not really feasible to 
program it by plonking the pump on 
your desk, plugging in a printer and ter¬ 
minal and firing up a ‘Texaco-brand’ un¬ 
leaded assembler. 

For a start, the test-bed hardware is 
not going to include a floppy disk con- 
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troller, additional RAM and all the other 
bits and pieces required for develop¬ 
ment usage. Additionally, there will not 
be an operating system, ROM BIOS 
and development software tools avail¬ 
able. While it might be possible to 
base the hardware around a recog¬ 
nised device such as an 8086 and 
build an IBM PC compatible petrol 
pump, doing so would prohibitively 
raise the cost. 

For this reason, developers have 
made use of cross-assemblers. These 
are assemblers which run on machine 
A, but generate object code to execute 
on machine B. The two types of 
machine might be totally different, for ex¬ 
ample, a cross-assembler could run on 
a Cyber and generate 8080 code. Cross- 
assemblers are usually accompanied by 
target machine emulators which provide 
some ability to test the program without 
transferring it to the development 
hardware. The idea is to perform the 
software development in an environ¬ 
ment which provides a rich variety of 
tools (editors, debuggers, code gener¬ 
ators, terminals, printers) and then 
move the resultant code to a very poorly 
supported computing environment (a 
microwave oven running a Fairchild F8). 

Some hardware engineers have care¬ 
fully developed the ability to generate 
some pretty atrocious assembly lan¬ 
guage, so MX-Pascal allows this entire 
process to take place in a high level 
language. This dramatically reduces 
software complexity and the incidence 
of bugs, increasing productivity and 
system reliability. 

MX-Pascal 

MX-Pascai is a heavily truncated sub¬ 
set of standard Pascal which includes 
several important extensions to make 
large scale developments more 
feasible in a Pascal-like environment. 

Labelling MX-Pascai as ‘Pascal’ is 
stretching things a little. The strength of 
Pascal lies in its data types and the 
ability to build data structures, basing 
program code around the structures 
designed, rather than the other way 
around. Of the four high level data struc¬ 
tures (not types) offered by standard 
Pascal, MX-Pascai implements only 
one. Of the five standard data types, 
MX-Pascal offers only three. MX-Pascal 
could perhaps more appropriately be 
gathered into that group of ‘Pascal-like’ 
languages. 

This does not, however, detract from 
MX-Pascai as a language to a great ex¬ 
tent. Its purpose is cross-compilation, 
not being a general purpose program¬ 
ming language. The types of applica¬ 


tion MX-Pascal will be used for will in¬ 
herently not be so complex as to re¬ 
quire the full problem solving power of 
standard Pascal. It could also be ar¬ 
gued that the additional language fea¬ 
tures are not essential, and do not 
prevent any particular program from 
being constructed. This is true, but is 
like saying ail possible circuits can be 
constructed solely through the use of 
the 7400 Quad NAND gate. 

MX-Pascai is written in Fortran, and 
began its life in 1984, in France. 
Originally constructed on a PE 3200, 
and generating Fortran as an inter¬ 


mediate code, the compiler was soon 
ported to a Z80 based CP/M system. 
One of the first target CPUs supported 
was the Motorola 68000. 

The compiler is heavily based around 
an intermediate i-Code. The front-end 
compiler reads the Pascal source file 
and produces an l-Code output fife. A 
back-end then reads the l-Code file 
and generates assembly language 
source code for the target processor. 
This structure is shown in Fig 1. 

The resultant l-Code may then be run 
directly on the development system 
using an l-Code interpreter, or may be 
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Figure 1 Stucture of MX-PASCAL 
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passed through the code generator to 
produce assembly source. This source 
may then be assembled and linked 
with the MX-Pascal run time library to 
produce an executable file. The as¬ 
sembly and linkage processes may be 
performed either on the development 
system using a conventional cross-as¬ 
sembler and cross-linker, or the source 
may be transmitted to the target 
machine for final preparation using 
whatever facilities are available. 

Thus in addition to MX-Pascal, the 
user requires either a third party cross- 
assembler for the development system, 
or an assembler which runs directly on 
the target machine. MX-Pascal should 
support a variety of target assemblers, 
but the Avocet products are particularly 
recommended. 

Transmission of the final executable 
program to the target system is 
achieved by means of a normal com¬ 
munications link, or by blowing an 
EPROM on the development system 
and physically transferring the EPROM 
to the target system. The communica¬ 
tions approach is preferable, particular¬ 
ly with the availability of PROM pin 
compatible RAM chips. Most monitor 
programs on commercial evaluation 
boards feature the ability to load ab¬ 
solute code through a serial port, or a 
small monitor program could be hand 
crafted into PROM in a few hours, or 
compiled and stored in an EPROM 
using MX-Pascal. 

Pragmatics acknowledge that there 
will be many iterations in the develop¬ 
ment cycle, and MX-Pascal both 
reduces the number of cycles and 
makes each iteration easier. This is a 
natural side effect of using a high level 
language instead of pure assembler. 
Additionally, the ability to interpret the I- 
Code directly on the development 
machine means that the early bugs 
can be trapped without the time con¬ 
suming effort of transmission to the tar¬ 
get system. The implication is that 
software development can proceed con¬ 
currently with hardware development, 
and the modular aspect of Pascal 
makes this particularly practicable as it 
enables device dependent code to be 
heavily isolated and thus simulated 
before the target hardware has been 
developed. 

The other very important reason for 
using a high level language is the de¬ 
gree of CPU independence it 
provides. A normal cross-assembler is 
like writing a program in any assemb¬ 
ly language, and porting the program 
to another CPU involves a 99 per 
cent rewrite. When the source exists 
in Pascal, however, only the machine 


dependent modules need be altered. 

The documentation suggests that cus¬ 
tomisation or optimisation of the com¬ 
piler generated assembler source is 
possible. This is true, but should 
probably be avoided at all costs as 
many of the benefits of high level lan¬ 
guage development will be eliminated 
and the maintenance problem will be¬ 
come formidable. 

MX-Pascal is a fast compiler, operat¬ 
ing just a little more slowly than Turbo 
Pascal. When the code generation, as¬ 
sembly and link times are added, 
however, the effective speed drops sig¬ 


nificantly. These additional phases are 
not always necessary, due to the I- 
Code interpreter. Moreover, MX-Pasca! 
does not abandon parsing upon the 
first error encountered and so produc¬ 
tivity may end up being higher than a 
fast single error compiler such as 
Turbo. 

Language features 

As has been mentioned, MX-Pascal is a 
subset of standard Pascal. Fig 2 shows 
the language features not supported in 
MX-Pascal. The list may appear alarm- 
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ingly large, but many of the entries are 
consequential of other entries. 

The lack of many standard functions 
is not overly critical, as few control ap¬ 
plications require trigonometric facilities 
and functions such as ABS and ODD 
are very easy to write if required. The 
result is that the MX-Pascal runtime 
library is much smaller than most, not 
carrying unnecessary routines as 
Turbo does. 

Files are not directly supported by MX- 
Pascal, although READLN and 
WRITELN are provided for debugging 
purposes. This is also understandable, 
as few control applications will include 
floppy disks, and those that do may be 
running under some strange operating 
system or, more likely, under a home 
grown real time executive. Using the 
modular features of Pascal, file han¬ 
dling under recognised operating sys¬ 
tems can easily be added by the 
programmer. 

Similarly, the lack of the real data 
type may not have an impact. Most 
control systems deal only in integers, 
or in decimal quantities with a fixed 
decimal point which may easily be 
simulated using integers. Many reals 
tend to be used simply as large in¬ 
tegers, but unfortunately MX-Pascal 
supports only 16-bit integers on 8-bit 
and 16-bit systems, and 32-bit integers 
on 32-bit systems. If it supported 32-bit 
integers on 8-bit and 16-bit systems, 
then the absence of reals could almost 
go unnoticed. 

Some omissions are more serious. 
The lack of pointer types, for example, 
makes memory management more 
complicated and programmers will 
have to utilise arrays, selecting ab¬ 
solute upper limits for the number of 
entries supported. The attraction of 
pointer types is that multiple dynamic 
structures may be ma'”' 'ined in 
memory, with each structure growing 
as required, limited only by the total 
available memory. 

Most serious of all, however, is the 
lack of record structures. The useful¬ 
ness of records is not limited only to 
files, in fact most usage of record struc¬ 
tures is not in the context of files. 
Without records, the programmer will 
be forced to build several arrays of 
scalar types, rather than a single array 
of records containing the scalar types. 
In effect, this omission precludes the 
ability to build data structures. It 
seriously impacts the productivity 
savings which may be achieved in Pas¬ 
cal, and in many ways reduces the 
data structure capability of the lan¬ 
guage to that of Fortran — certainly 
less than Cobol. 


MXPascal Compiler — Rev 1.00 

(C)opyright Interrupt Systems Pty. Ltd. 1987 

Program TEST_MX S/N #10000 Page 1 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 


IProgram Te5t_Mx; 

! 

[^Checks Off 
!^Source Out ';' 

I 

IType Colours - (Red» Yellow» Breen, Blue, Magenta, 

* Stop_Lights - Red .. Breen; 

! Colour Count= Array CStop_Lights I of Integer; 

I 

!Var Counters : Colour Count; 

a,b,c,d : Integer; 

Colour : Stop _Lights; 

! 


White, Black); 


16 

! 

Function Factorial(x: Integer) 

: It 

17 




18 

1 ! 

begin 


19 

1 ! 

If x=0 Then Factorial; 

1 

20 

1 ! 

Else Factorial:" 

X 

21 

l 

End; 


22 

' 



23 

1 



24 

1 ! 

begin 


25 

1 ! 

a: - 1 ; 


26 

1 ! 

b; - 1; 


27 

1 ! 

c: - b; 


28 

1 ! 

d:= b; 


29 

1 ! 

a;= 1+2+3+4+b: 


30 

1 ! 

a: =■ b + 1 +2+3+4; 


31 

1 ! 

a:- b+(l+2+3+4); 


32 

1 ! 

a;“ a+ 1 ; 


33 

1 ! 

c : 4; 


34 

1 ! 

writBln( The Factorial of 

t c 

35 

2 ! 

For Colour:= Red to Breen 

do 1 

36 

2! 

Counters!Colour 2 

37 

2! 

CountersCCo 1 our ] 

38 

1 ! 

End; 


39 

1 ! 

If (a > b) or (b > c) then 

a;' 


factorial(c > >; 


0 end. 

Total Compilation Error(s) 0 
Source lines read 40 
Table space remaining (bytes) 32031 


a 2; 


I-code instructions 
I-code words generated 


.239 

829 
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Blobal memory Procedure Num Local memory Stack estimate 



Total string space : 21 
Estimated code size : 404 bytes 
Optimization Report : 


Imove 

Bmove 

Lmove 

Almov 

ABmov 

Pmove 






7 
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0 
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1 
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2 
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3 

Add 

4 
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6 

Add 

7 


0 


3 


0 


6 


1 


4 


0 


1 

Sub 

0 

Sub 

1 

Sub 

2 

Sub 

3 

Sub 

4 

Sub 

5 

Sub 

6 

Sub 

7 


0 


0 


0 


0 


0 


4 


0. 


0 

Mul 

0 

Mul 

1 

Mul 

2 

Mul 

3 

Mul 

4 

Mul 

5 

Mul 

6 

' Mul 

7 


0 


0 


0 


0 


0 


1 


0 


0 

Div 

0 

Div 

1 

Div 

2 

Div 

3 

Div 

4 

Div 

5 

Div 

6 

Div 

7 


0 


0 


0 


0 


0 


0 


0 


0 

Bnd 

0 
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Listing 1 Sample program source code 
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CGROUP GROUP CSEG 

CSEG SEGMENT 'CODE 
ASSUME CS:CSEG,DS:CSEG,SS:CSEG 
EXTRN PASERRjNEAR 
EXTRN PASGEQ:NEAR 
EXTRN PASLEQiNEAR 
EXTRN PASNEQiNEAR 
EXTRN PASGTiNEAR 
EXTRN PASLT:NEAR 
EXTRN PASEO:NEAR 
EXTRN PASINT:NEAR 
EXTRN PASINCiNEAR 
EXTRN PASINIrNEAR 
EXTRN PASGLNrNEAR 
EXTRN PASCIO:NEAR 
EXTRN PASCHRiNEAR 
EXTRN PASCR:NEAR 
EXTRN PASNCR:NEAR 
EXTRN PASIOCtNEAR 
EXTRN PASIOBiNEAR 
EXTRN PASIOA-.NEAR 
EXTRN PASIOSrNEAR 
EXTRN PASBND-.NEAR 
EXTRN PASPRMrWORD 
EXTRN IOPT:NEAR 
EXTRN IOBUF:NEAR 
EXTRN PASNLF:BYTE 
EXTRN PASINL:WORD 
EXTRN PASEOLrWORD 
EXTRN INBUF:NEAR 
EXTRN INBEND:NEAR 
EXTRN PASYAR:NEAR 
ORG 010(aH 

MXPASCAL: 

MOV BX,CS 
MOV DS,BX 
MOV SS,8X 
MOV SP,0FFFEH 
JMP PMAIN 

; $Source_Out ; 

; Type Colours - (Red, Yellow, Green, Blue, 

Magenta, White, Black); 

; Stop_Lights ■■ Red .. Green; 

; Colour.Count - Array CStop_L1ghtsD of Integer; 

! 

J 

; Var Counters : Colour _Count; 

j a,b,c,d : Integer; 

; Colour ; StopLights; 

P688: 

; Function Factorial(x: Integer) : Integer; 


PUSH BP 
MOV BP,SP 
SUB SP,2 

MOV AX,WORD PTR CBP+AD 
MOV WORD PTR CBP+-23,AX 
; begin 

PUSH WORD PTR CBP+-2D 
MOV AX,0 
POP CX 
CMP AX,CX 
JE J0 
JMP LI 
J0: 

; If x=0 Then Factorial:= 

MOV WORD PTR CBP+6D,1 
JMP L2 
LI: 

PUSH WORD PTR CBP+-2D 
PUSH AX 

MOV AX,WORD PTR CBP+-2D 

DEC AX 

PUSH AX 

CALL P6B8 

POP AX 

POP CX 

IMUL CX 

MOV WORD PTR CBP+6J,aX 
L2: 

; Else Factorial:= 

MOV SP,BP 
POP BP 
RET 2 

; End; 


* Fac toria 1 (x-1); 


PMAIN: 

; begin 

MOV WORD PTR PASVAR+12,1 
; a:= 1 ; 

MOV WORD PTR PASVAR+10,1 
; b:- 1; 

MOV AX,WORD PTR PASVAR+10 
MOV WORD PTR PASVAR+8,AX 
; c:= b; 

MOV AX,WORD PTR PASVAR+10 
MOV WORD PTR PASVAR+6,AX 
; d : b ; 

MOV AX, WORD PTR rH=)VAR+10 
ADD AX,10 

MOV WORD PTR PASVAR+12,AX 
; a:- 1+2+3+A+b; 

MOV AX,WORD PTR PASVAR+10 

INC AX 

ADD AX,2 

ADD AX,3 

ADD AX,4 

MOV WORD PTR PASVAR+12,AX 
; a:« b+1+2+3+4; 

PUSH WORD PTR PASVAR+10 
POP AX 
ADD AX,10 

MOV WORD PTR PASVAR+12,AX 
; a: <= b+ (1+2 + 3+4) ; 

MOV AX,WORD PTR PASVAR+12 
INC AX 

MOV WORD PTR PASVAR+12,AX 
; a:= a+1; 

MOV WORD PTR PASVAR+B,4 
; c:- 4; 

MOV SI,OFFSET CGROUP:PASSTR+0 
MOV CX^17 
CALL PASIOS^ 

PUSH WORD PTR PASVAR+B 
MOV AX,0 
CALL PASINT 

MOV SI,OFFSET CGROUP:PASSTR+17 
MOV CX,4 
CAL-L PASH)S 
PUSH AX 

PUSH WORD PTR PASVAR+B 

CALL P6BB 

POP AX 

PUSH AX 

MOV AX,0 

CALL PASINT 

CALL PASCR 

; writelnC The Factorial of ,c. Is , factorlal(c)); 

MOV BYTE PTR PASVAR+ 14,0 
MOV AX,2 
PUSH AX 
L3: 

POP AX 
PUSH AX 
PUSH AX 
XOR AH,AH 

MOV AL,BYTE PTR PASVAR+TA 
POP CX 
CMP AX,CX 
JLE J1 
JMP L4 
Jll 

; For Colour:^ Red to Green do begin 

XOR AH,AH 

MOV AL,BYTE PTR PASVAR+14 
PUSH AX 
POP DI 
SHL DI,1 

MOV WORD PTR CDI+OFFSET PASVAR+0D,1 
; Coun tersCColourD:= 1; 

XOR AH,AH 

MOV AL,BYTE PTR PASVAR+14 
PUSH AX 
XOR AH,AH 

MOV AL,BYTE PTR PASVAR+14 
MOV SI,AX 
SHL SI,1 

MOV AX,WORD PTR CSI+OFFSET PASVAR+03 
INC AX 
POP DI 
SHL DI,1 

MDV WORD PTR CDI+OFFSET PASVAR'+0 3 , AX 
; CountersCCo 1 our 3;= CountersCCo 1 our 3+1; 

Continued. . . 


Listing 2 Assembiy code generated from sampie program 
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INC AX 

J2: 


MOV BYTE PTR PASVAR+ 14,AL 

MOV AX, WORD PTR*PAS*.'AR+12 


JMP L3 

MOV CX,2 


L4: 

IMUL CX 


POP AX 

MOV CX,2 


; End; 

MOV WORD PTR PASVAR+12,AX 


PUSH WORD PTR PASVAR+12 

L5: 


MOV AX,WORD PTR PASVAR+10 

; If Ca > b) or (b c) then a; a*2; 


CALL PASGT 

; end. 



XOR AH,AH 


PUSH AX 

INT 21H 


PUSH WORD PTR PASVAR+10 

PASSTR: DB The Factorial o-F is 


MOV AX,WORD PTR PASVAR+B 

CSEG ENDS 


CALL PASGT 



POP CX 



OR AX,CX 



OR AL,AL 

END MXPASCAL 


JNE 3 2 



JMP L5 


Listing 2 continued 



The set data structure is also another 
omission. This is not as critical, and 
can easily be simulated using an array 
of Booleans as a set is essentially a bit¬ 
map. Utilising an array of Booleans 
would not be as efficient as a properly 
supported set data type as the array 
would consume one word per set ele¬ 
ment, whereas true sets usually con¬ 
sume one bit per element. MX-Pascal 
does not support PACKED, which 
would otherwise allow for dense bit¬ 
maps through arrays. 

Additionally, MX-Pascal does not 
directly provide language features to ad¬ 
dress memory locations absolutely, I/O 
ports, or to position variables at ab¬ 
solute memory locations. These omis¬ 
sions would be particularly missed in a 
control application, as the ability to inter¬ 
face with devices in a high level manner 
is desirable. The lack of a record data 
structure also precludes the use of 
record variant fields, where two struc¬ 
tures may occupy the same bytes in 
memory. Absolute variables provide a 
similar capability, but are not supported. 

Although not overly critical to program¬ 
ming a control application, these omis¬ 
sions remove the possibility of perform¬ 
ing a very neat trick which a full Pascal 
implementation would allow. Consider 
the control of a memory mapped 
device controller chip, where various 
control registers appear at selected 
memory locations. Each control 
register usually provides a number of 
bit fields. Programmers wishing to ac¬ 
cess these bits in conventional lan¬ 
guages need to be aware of which bits 
do what, and code up shift and mask 
instructions to access each subfield in 
the control words. Under standard Pas¬ 
cal, as definition such as: 

TYPE UART TYPE = PACKED 

RECORD 


PARITY 

BOOLEAN; 

SPEED 

0.7; 

STOPS 

1..2; 

LENGTH 

7..8; 

BREAK 

BOOLEAN: 

DTR 

BOOLEAN; 


END; 

Bei ng packed, the above structu re 
would occupy a single byte, and with 
the standard language extension to 
allow absolute variables, a variable 
could be declared at the address of the 
controller chip. Setting the DTR flag 
without impacting the other subfieids 
would then be as easy as 
UART.DTR:-TRUE. 

Similarly, the set data type can be 
used to map bits in a status register. 
For example, the definitions: 

TYPE 

STATUS FLAGS = (PE, FE, OE, 
BREAK, CTS, TRE, RRE, CD); 

STATUS SET = SET OF STATUS 
FLAGS; 

Again, the structure would occupy a 
single byte and operations such as IF 
CTS IN STATUS would be possible. 


Real 

File Pointer Types 

Record 

New 

Dispose 

Nil 

Packed 

Pack 

Unpack 

With 

Set 

fn 

Get 

Put 

Case 

Label 

Goto 

Forward 

Abs 

Arctan 

Cos 

Eof" 

Eoln 

Exp 

Ln 

Odd 

Pred 

Round 

Sin 

Sqr 

Sqrt 

Succ 

Trunc 

Nested Procedures 


Fig 2 Standard language features not 
supported in MX-Pascal 


These are all ‘nice to have’ features, 
and there are possibly many reasons 
why their use would not be desirable in 
certain contexts. MX-Pascal does, 
however, provide the ability to define 
EXTERNAL.procedures, and to insert 
inline assembly language. These are 
important features, as highly critical por¬ 
tions of code may be isolated into pro¬ 
cedures and written in assembler. The 
inline facility is a compiler directive 
which effectively copies the assembly 
code into the output file. As such, the 
inline code may reference other com¬ 
piler generated symbols, although ac¬ 
cess to procedure parameters must be 
gained through an offset to the stack 
frame pointer (BX register on 808x 
series CPUs). Naturally, inline routines 
bypass i-Code and therefore cannot be 
run through the i-Code interpreter. 

The ability to generate separately 
compiled modules with defined inter¬ 
faces is particularly important as it en¬ 
hances the degree to which program¬ 
ming may be partitioned, and in¬ 
creases productivity by eliminating 
lengthy recompiles of entire programs. 

I suspect that this feature also circum¬ 
vents the otherwise untenable situation 
which would be caused by the lack of 
forward declarations. 

MX-Pascal allows a simulation of 
strings through the use of arrays of 
characters. This is similar to the way in 
which the original Zurich compiler sup¬ 
ported packed arrays of characters. 
The read and write procedures can 
deal with these types in an appropriate 
way, although character string con¬ 
stants cannot be defined. 

Compiler directives allow control over 
run-time range checks, source code in¬ 
sertion into the assembly file, listings, 
word alignment and the display of inter¬ 
mediate table entries. 
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Code generation 

The back-end code generator performs 
a degree of optimisation for the target 
CPU. Listing 1 shows the code 
generated for a sample Pascal 
program. Constant sub-expressions 
are eliminated with a little help from 
the programmer. Very little register op¬ 
timisation is performed. Listings 1 and 
2 show the code generated for a 
sample program we constructed to 
evaluate optimisation. Analysis of the 
listing shows that little optimisation of 
array subscripting is performed, and 
that incrementing a variable by one is 
not dealt with in any special way. 

While the generator isn’t overly strong 
on optimisation, it does achieve better 
results than Turbo Pascal. The sample 
program was compiled by MX-Pascal 
into 416 code bytes, with a final .COM 
file size of 1800 bytes. Turbo, on the 
other hand, generated 596 code bytes, 
with a file size of 11792 bytes due to 
its large run-time system being in¬ 
cluded in its entirety. 

The structure of MX-Pascal lends it¬ 
self to easy support of many target 
systems. The generator currently sup¬ 
ports the 8088/8086 series, Z80 and 
68000 processors, with plans afoot to 
cater for the 680x series, 8080 and 
8085. Plans also exist to generate 
other high level languages at the 
back-end. 

Moreover, Interrupt Systems is look¬ 
ing at the possibility of alternative front- 
end parsers, such as one for the C lan¬ 
guage. Because the l-Code is common 
to all front and back-end processors, 
providing three front-ends and six back¬ 
ends will allow 18 combinations of 
source to object, with each front-end 
being quite independent of the back¬ 


end. The result will be a highly flexible 
development environment which will 
allow a wide mixture of source and tar¬ 
gets without dozens of cross-compilers 
being written. 

The run-time system is provided in 
source form to allow customisation and 
enhancement, and sample files show 
how to perform disk I/O under MS- 
DOS. This is really good stuff, and is 
essentia! for any serious usage. 

Documentation 

The documentation is, unfortunately, 
not good. It really lets the product 
down, consisting of a two-page Users 
Manual and 48-page Reference 
Manual. The Reference Manual gets 
into good internal detail about the struc¬ 
ture of the l-Code file and other issues 
which advanced users would find in¬ 
valuable, but skips many of the essen¬ 
tial basics. 

A language definition, for example, is 
not provided. Sections deal with the 
rules for identifiers and constants, as 
well as usage of some of the common 
statements. It is not, however, com¬ 
plete. It does not cover the differences 
between MX-Pascal and standard Pas¬ 
cal, except for the CASE statement. 
The manual even makes a passing 
reference to MXedit, a program source 
editor supplied with the product, of 
which there was no sign on the disk. 

Really, it could do with a large section 
dedicated to the language itself, a sec¬ 
tion on language differences, sections 
on language enhancements, and then 
details of code generation and the like. 
If you are planning to get MX-Pascal, 
then you should allow a reasonable 
amount of time for experimentation 
with the software rather than expecting 


to find everything you’ll need in the 
manual. 

Conclusion 

MX-Pascal is a specialist product, and 
as such, does not really have to con¬ 
form to the packaging standards of 
Lotus 1 -2-3 and dBase. 

Anyone considering the purchase of 
MX-Pascal would have serious applica¬ 
tions in mind and the documentation, 
although a let down, should not be too 
detrimental to the productivity gains 
possible through the use of a high 
level language. Interrupt Systems is 
continually enhancing its product, and 
it is entirely likely that the documenta¬ 
tion will have been revamped by the 
time you’re ready to buy. 

The omissions from the language are 
perhaps less serious in Pascal than 
they would be in other languages. The 
modular nature of Pascal, the MX-Pas¬ 
cal MODULE and inline features all tend 
to indicate that many omissions could 
be written around. Perhaps the only 
serious consideration is the lack of 
record data structures — but again, the 
product is continually being enhanced 
and this may appear before too long. 

The price is yet to be finalised, but In¬ 
terrupt Systems suggests around $500 
including the back-end of your choice. 
Add to this a target machine assembler 
or cross-assembler and you still have 
high productivity gains at a very 
reasonable price. 


MX-Pascal is available from Interrupt 
Systems on (03) 233 9622. 
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Castlereagh Street, Sydney 2000. 


Easy range deletion 

The macro in Fig 1 makes it easy to 
delete range names in either Sym¬ 
phony or in Release 2.0 of 1-2-3. All 
you have to do is put the cursor on the 
name of a range you want to eliminate 
and hit Alt-D. 

As long as the range name \D in¬ 
cludes both lines of the macro, you 
can use it to run the macro as well as 
to update the @cellpointer function in 
the second line by means of the 
{recalc \D} in the first line. As soon as 
@cellpointer is updated, the second 
line of the macro will display whatever 
label is contained in the cell you put 
the cursor on. In Fig 1 ,you would have 
last had the cursor on a cell that con¬ 
tained the label TOTAL. The /RND se¬ 
quence in the first line, of course, 
deletes the range that has the name of 
whatever is displayed in the second 
line. 

This macro can be especially handy 
for cleaning up a spreadsheet after you 
have done most of your development 
work. Create a table of range names 
and then zap the ones you no longer 
need. Dead range names take up valu¬ 
able memory! If you have a whole 
series of range names to delete, you 
can add a third line to the macro in Fig 
1 to make it an endless loop: 

{down}{branch\D} 

This moves the cursor down one cell 
and restarts the macro so as to delete 


\D {recalc \D]/rnd 

TOTAL" 

Second line of macro contains 
the following formula; 

@CELLPOINTER("contents") 


Fig 1 A two-line macro that deletes a 
range name from a table of range 
names 


another range name. Ctrl-Break will get 
you out of the loop. 

Mark McGilvray 

Mr McGilvray seems to like that 
@cellpointer function. And, for that mat¬ 
ter, so do I — JT. 

LAN time of day 

After installing our IBM Token-Ring Net¬ 
work, we found we needed to get the 
date and time from one of the servers 
and transfer it to any of the network 
nodes. Most of the workstations on our 
network are IBM PC XTs without a real¬ 
time clock. Getting the time and date 
from the server saves us from having 
to buy clock boards for every worksta¬ 
tion. IBM supplies the information 
necessary to write network applications 
in the IBM PC Network Technical 
Reference manual and in the IBM PC 
Local Area Network manual. 

Together, the programs SRVCLOCK- 
.ASM and NETCLOCK.ASM transfer 
the time to the workstations. SRV- 
CLOCK, a RAM-resident program, fur¬ 
nishes time and date information. It can 
run on any network node, although run¬ 
ning it on a dedicated, continuously 
powered network server makes more 
sense. Since DOS isn’t reentrant, it is 
necessary to read the CMOS RAM 
directly; hence this routine will only work 
on AT-type machines. 

NETCLOCK is the calling program. It 
uses the machine name (always uni¬ 
que) and calls SRVCLOCK. SRV- 
CLOCK responds by sending the date 
and time to NETCLOCK. It then installs 
the date and time in the node using 
DOS interrupts 2BH and 2DH. 

The programs have been tested on 
the IBM Token-Ring Network; they 
should function correctly on the IBM 
PC Network and maybe other networks 
using NETBIOS. 

Alan Queen 


We tested these two programs in a sys¬ 
tem using the IBM PC Network (Sytek) 
networking cards, and both of them 
worked well. We have tried it only on 
IBM PC/AT servers. 

Mr Queen’s programs are an excel¬ 
lent example of how NETBIOS estab¬ 
lishes a session between stations 
across the network. In the section of 
SRVCLOCK documented as NETBIOS 
ADD NAME CALL, the program 
generates a 5C hex interrupt to call 
NETBIOS. This call directly adresses 
the IBM network adaptor card. In the 
preceding section, the ES:BX register 
pair is set to the address of an impor¬ 
tant part of NETBIOS called the Net¬ 
work Control Block (NCB). 

The NCB gives NETBIOS certain 
data elements in a specific format. The 
last section of both programs sets up 
this NCB. Note that the program sets 
all fields to binary zero at the begin¬ 
ning. These fill characters are part of 
the NCB format. The buffers must be 
specified for the corresponding NCB 
fields, and each outstanding NCB com¬ 
mand needs a minimum stack space of 
20 bytes. 

Command 14H transmits the data at 
the address specified in BUFFER@. 
The BUF_LENGTH statement sets 
the size of the buffer to be trans¬ 
mitted. The POST field tells NET¬ 
BIOS the address of the routine to 
be executed after a command 
process is completed. Command 12H 
Is used later to ‘hang up’ on the ses¬ 
sion. 

In the NETCLOCK program, the line 

ADAPTER_STAT MOV COMMAND,33H 

initiates a sequence that gets status in¬ 
formation from the local network adap¬ 
tor card and lets NETBIOS know its 
own address. 

The CALL sequence in the 
NETCLOCK program 
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CALL: 

MOV 

COMMAND,10H 


MOV 

BX,OFFSET MC 


INT 

5CH 


CMP 

AL,00H 


JE 

GET TIME 


works with the LISTEN sequence in 


the SR VC LOCK program 

LISTEN: MOV COMMAND,91H 

MOV 


MOV 

MOV 

INT 


POST(2),OFFSET 
GET_CLOCK 
POST(2)+2,CS 
BX,OFFSET MCB 
5CH 


to exchange the time across the net¬ 
work. NETBIOS is used in the same 
way by many networked applications 
programs to send electronic mail and 
especially to facilitate communications 
gateway services between stations on 
the network. 


SRVCLOCK.ASM 

A background task for use on any AT running netbios. This routine will 
get and send its date and time information to a any node executing 
NETCLOCK.EXE. NETCLOCK.EXE then installs the received date and time in the 
node. Since SRVClOCK.EXE reads the AT’s CMOS RAM chip directly, it works 
only on ATs. 


CSEG 

NET 


EQU 

EQU 

SEGMENT PARA 
PROC 
ASSUME 
PUSH 
XOR 
PUSH 
MOV 
MOV 
MOV 


SDK 

8AH 

PUBLIC 'CODE' 

FAR 

CS iCSEG,DS:NETDATA,SS:STACK,ES:NETDATA 


AX,NETDATA 
DS.AX 
ES, AX 


.‘deallocate block containing environment 


MOV 

INT 

PUSH 

MOV 

MOV 

MOV 

INT 

POP 

MOV 

MOV 


AH,62H 

2lH 

DS 

DS.BX 

ES,DS;82CH 

AH,49H 

21H 

DS 

AX.DS 

ES,AX 


netbios add name call (waits for completion) 


MOV 

MOV 

INT 

CMP 

JE 

MOV 

JMP 


COMMAND,3flH 
BX,OFFSET MCB 
5CH 

RETCODE.flBH 

PREP_R£S 

DX,OFFSET ADD.ERR 
ERROR 

DX.3flH 


;get progteim segment prefix 
;addtess 

;save old data segment 
jmov PSP segment to DS 
:move the block address 
;containing the environment 
.-and deallocate it 
; restore DS 

;and ES 


:Commar.d 30H adds a name 
:point BX at mCB 
;call netbios 
;check for success 
.■prepare for TSR if good 
;else write error message 
;name that was not successful 

.-number of paragraphs for 
jterminate and stay resident 


do netbios listen posting into get_cIock, then terminate and stay resident 


MOV 

MOV 

MOV 

MOV 

INT 

CMP 

JE 

MOV 

JMP 

MOV 

INT 


COMMAND,9lH 

POSTg,OFFSET GET_CLOCK 

POSTe+2,CS 

BX,OFFSET MCB 

SCH 

AL.flflH 

GO_R£S 

DX,OFFSET LSN_ERR 

ERROR 

AH,31H 

21H 


;Move listen to MCB no w 
;and post at get clock 
;r ou tine 

.-point BX to MCB 
.-netbios call 
:check for good return 
:if good make resident 
relse write error 

;DOS terminate and stay 
;resident 


.-this listen is returned to after a post into GET^CLOCK 


MOV 

MOV 

MOV 

MOV 

INT 

STI 

IRET 


COMMAND,91H 

POST?.OFFSET GET„CLOCK 

POSTe+2,CS 

BX.OFFSET MCB 

5CH 


get date and time to send to requesting node 


CL I 
MOV 
MOV 
XOR 


AX.ES 
DS.AX 
AX, AX 


.-Move listen to MCB 
;also posts to clock 
:routine 

jpoint BX to block 
.-netbios call 
.■restore interrupts 
rand return 


;cut off interrupts 
:ES is restored by network 
;use to restore DS 
rclear AX 


MOV 

AL.eg 

;09 - Year 

OUT 

70H,AL 

.-Real time clock at 70H 

IN 

AL,71H 

i returns at 71H 

CALL 

BCD2BIN 

jconvert to binary 

ADD 

AX,76CH 

:add 1900 decimal, only 
.-until 1999 

MOV 

YEAR,AX 

;load buffer with year 

XOR 

AX, AX 


MOV 

AL,8& 

;get month 

OUT 

70H,AL 


IN 

AL,71H 

1 

CALL 

BCD2BIN 

1 

MOV 

MONTH,AL 

' 

XOR 

AX, AX 

■ 

MOV 

AL,87 

,-get date of month 

OUT 

70H,AL 


IN 

AL,71H 


CALL 

BCD2BIN 

; 

MOV 

DAY,AL 


XOR 

AX, AX 


MOV 

AL,04 

;get hours 

OUT 

70H,AL 

1 

IN 

AL,71H 


CALL 

BCD2BIK 


MOV 

HOURS,AL 

- 

XOR 

AX, AX 


MOV 

AL,02 

:get minutes 

OUT 

70H,AL 

IN 

AL,71h 


CALL 

BCD2BIN 



MOV 

XOR 

MOV 

OUT 

IN 

CALL 

MOV 


MINUTES,AL 
AX, AX 
AL,00 
70H,AL 
AL,71H 
BCD2BIN 
SECONDS,AL 


] send clock data to requesting node using a netbios send 


MOV 

MOV 

MOV 

MDV 

MOV 

INT 

MOV 

MOV 

INT 

MOV 

MOV 

MOV 

REPNZ MOVSB 
JMP 


BUFFER?,OFFSET CLOCK 

BUFFER?+2,DS 

BUF_LENGTH,8 

COMMAND,14H 

BX,OFFSET MCB 

5CH 

COMMAND, 12H 
BX,OFFSET MCB 
5CH 

SI,OFFSET FILL_NAME 
DI,OFFSET CALLNAME 
CX,0FH 


point to clock data area 
insure correct segment 
clock takes 8 bytes 
14H=send and wait 
point to MCB 
netbios 

12H=hangup 
point BX 
netbios call 

fill name=listen any 
move to call name 
names are 16 bytes 

back to waiting for a call 


error message, failed before becoming resident 


QUIT; 

NET 


MOV 

INT 

MOV 

MOV 

INT 

RET 


AH,fl9H 

21h 

COMMAND,12H 
BX.OFFSET MCB 
5CH 


rdisplay error message 
;if routine fails before 
.-becoming resident 
;hang up session if any 
;point BX 
inetbious call 


procedure to convert time as delivered from CMDS clock (binary coded decimal) 
to binary (as used by DOS function calls and NETCLOCK.EXE) (returns in AL) 


PROC 

NEAR 



PUSH 

AX 

,-save contents 


AND 

AL,0FeH 

iclear out low nibble 


SHR 

AL,1 

jdivide by 16 


SHR 

AL,1 

ISO that hi nibble is 


SHR 

AL, 1 

;now in lo position 


SHR 

AL,1 



MOV 

BL, AL 

Shold in al 


SHL 

AL,1 

jmultiply by ten, two here 


SHL 

AL,1 

;f out 


SHL 

AL,1 

;eight 


ADD 

AL.BL 

,-nine 


ADD 

AL.BL 

; ten 


POP 

BX 

;get previous AX contents 


AND 

BL,0FH 

;clear out hi nibble 


ADD 

AL.BL 

;add to total 



RET 

ENDP 


I; 1 j I I! 7 


s r 7 7 > I -, M i', 7;! s; 
NETDATA SEGMENT 
ADD_ERR 
LSN_ERR 
F1LL_NAME 


; 7;;; I,,,,,,, I,.,, j,»r, j u j r T r TI j n T11! r 7 7 7,,, <, 

message data 

para' public' ’ DATA* . 

DB CR.LF.‘"ADD NAME" COMMAND FAILED',CR,LF,'S’ 

DB CR,LF,'"LISTEN" COMMAND FAILED',CR,LF,'S' 


! r ?1 .- 1.-1 .• r! I ; J ; 7 :; ; j;; 7 ; >; ; 7 f;; 7 7 :;! 7 T 7 7; ; J J r 7! J 7 7 7; >;; s 17 : N 

CLOCK EQU 5 

YEAR DW fl8flflH 

MONTH DB 08H 

DAY DB 88H 

HOURS DB 00H 

MINUTES DB 00H 

SECONDS DB 00H 

HUNDREDTHS DB 00H 


MCB 

COMMAND 

RETCODE 

LSN 

NUM 

BUFFER? 

BUF_LENGTH 

CALLNAME 

OURENAME 

RTO 

STO 

POST? 

ADAPTER^NUM 
CMD_STAT 
RESERVE 


message control block 

, ) , , 7 > , 7 ; 7 7 5 7 7 7 J M 7 7 7 ! ! ! : ', 5 7 7 J ! ) J 7 ) ! ! 7 7 7 7 ! I ! ! 
5 

88h 

88H 

00H 

08H 

8808H 

0808H 

8880H 

'SRV_CLOCK 

08K 

80H 

0080H 

8000H 

80H 

80H 

14 DUP(0) 


SEGMENT PARA STACK 'STACK' 
DB 32 DUP('STACK 

ENDS 


Continued. 


The assembly language listing for SRVCLOCK 


Page 254 APC August 1987 


































TJ’S WORKSHOP 


NETCLOCK 

■} Netclock runs on the IBM PCLAN and PCNP programs and obtains the time and 
; date from a network server running SRVCLOCK.EXE or SRVCLOKF.EXE. Netclock 
, must be executed in a workstation after the "net start" command. 


CR EQU BDH 

LF EQU 0AH 


csEx: 

NET 


SEGMENT PARA PUBLIC 'CODE* 

PROC FAR 

ASSUME CS:CSEG,DS:NETDATA,SSiSTACK,ES:NETDATA 

PUSH DS 

XOR AX, AX 

PUSH AX 

MOV AX,NETDATA 

MOV DS,AX 

MOV ES,AX 

MOV CX,e0H 


do netbios adapter status to obtain machine name (wait for completion) 


ADAPTEICSTAT: 

MOV 

COMMAND,33H : 

rCommand 33-adapter status 


MOV 

BUFFER?■^2,DS ; 

rhigh word buffer-data segment 


MOV 

AX,OFFSET RET? : 

jmove offset of 


MOV 

BUFFER?,AX jreturn area into NCB buffer 


MOV 

BUF_LENGTH,60 ;minimum possible &pace-60 


MOV 

BX,OFFSET MCB 

(point BX to MCB 


INT 

5CH 

(Call to netbios 


CMP 

RETCODE,06H 

(return code should be an 



;error of buffer to small(06) 


JE 

GET_NAHE ;get machine name returned 


MOV 

DX,OFFSET STAT_ERR jelse status error message 


JMP 

ERROR 


GET_NAME: 

MOV 

SI,OFFSET RET? 

move machine name to position 


MOV 

DI,OFFSET OUICNAME-H? 

after 10 bytes of 00h 


MOV 

CX,6 

6 bytes - machine name 

repnz 

MOV SB 



7 Change callname to SRV 

_CLOCK 



MOV 

SI,OFFSET SERVEICNAME 

Hove server name 


MOV 

DI,OFFSET CALLNAME 

into HCB 


MOV 

CX,16 

use all 16 bytes 

REPNZ 

MOV SB 



;do netbios call (wait 

for completion) 


CALL: 

MOV 

COMMAND,10H ; 

(Move call command code to MCB 


MOV 

BX,OFFSET MCB ; 

(point BX at HCB 


INT 

5CH i 

; call netbios 


CMP 

AL,00H i 

(Check completion code 


JE 

GET_TIME : 

(if ok, receive server time 


MOV 

DX,OFFSET CAL_ERR j 

(else write error message 


JMP 

ERROR : 



jreceive time from server 


CET_TIME: 

MOV 

COMMAND,15H 

jMove receive command to HCB 


MOV 

BUFFER?,OFFSET CLOCK 

(point buffer to clock area 


MOV 

BUFFER?-f2,DS 

linltiallze segment 


MOV 

BUF_LENGTH,08 

(dock needs 0 bytes 


INT 

5CH 

jcall netbios 


CMP 

AL,00H 

;check for errors 


JE 

HANGUP 

)if none close the session 
;tiine and date now in CLOCK 
;acea 


MOV 

DX,OFFSET RCV_ERR 

jelse receive error 


JMP 

ERROR 



jhangup session 


HANGUP; 

MOV 

COMMAND,12H 

fMove hang-up command to HCB 


INT 

5CH 

(Netbios call 


MOV 

AH,09H 

(display success 


MOV 

DX,OFFSET SUCCESS 

(message to user 


INT 

21H 

j 


;install the date and time 


MOV CX,YEAR 

MOV DH, month 

MOV DL,DAY 

MOV AH,2BH 

INT 21H 

MOV CH,HOURS 

MOV CL,MINUTES 

MOV DH,SECONDS 

MOV DL,HUNDREDTHS 

MOV AH,2DH 

INT 21H 

JMP QUIT 


.•Prepare to set 
;the date 

;using function call 
;2BH 


;and set the date 
;using data in 
;clock area 
.■using function 
rcall 2DH 


error message and closing 


ERROR: 


MOV AH,09H 

INT 21H 

MOV COMMAND,12H 

INT 5CH 


write error message to screen 
hang-up session if any 


QUIT: RET 


NET ENDP 

CSEG ENDS 


s! ■,! 7 j! r r) i I! r r T;; r T;!!r; J;; I ^ 7 :;:! 1 r;;:; ,,,,,,,; 11 ; 11 r ■, IJ111F j j 11 

F message data 

M ■, 7 i i u 7! I! j 7 7; 5 M 7 71 M 7:;:! 7 7 7 7 ; J i) 17 7;! 5,;:::;M ; 7; 7 7;! 1V11 f) 
NETDATA SEGMENT PARA PUBLIC 'DATA' 


STAT_ERR DB 
CAL_ERR DB 
RCV^ERR DB 
SUCCESS DB 
SERVEICNAHE DB 


CR,LF,’"GET NAME" COMMAND FAILED',CR,LF,' 
CR,LF,'"CALL' COMMAND FAILED*,CR,LF,’S' 
CR,LF, "RECEIVE" COMMAND FAILED* ,CR, LF, * S * 
CR,LF,’Network clock installed*,CR,LF,'S' 

* SRV_CLOCK 


,;;; I; I; I;; f;; 


clock data area 


CLOCK 

YEAH 

MONTH 

DAY 

HOURS 

MINUTES 

SECONDS 

HUNDREDTHS 


S 

0000H 

00H 

00H 

00H 

00H 


75;;; I; 


message control block data 

I; ff;;;;; 


00H 

00H 

00H 

00H 

0000H 


;;); 

HCB 

COMMAND 
RETCODE 
LSN 
NUH 

BUFFER? 

BUF_LENGTH 
CALLNAHE 
OURENAME 
RTO 
STO 
POST? 

ADAPTEICNUM 
CHD_STAT 
RESERVE 
; 

; j; j);;;;;! f;;;; f; f;;;; f 7;;: f; f;:;;;: I!;; I!;; 7;;;;;;;;!;;;! f f f 11111 f IJ 
, buffer for adapter status request 

;(Minimum allowable adapter status buffer-68, this program uses only first 6) 

; 7;;; 7 7 7 1 ;);;;!;;);;;;; 7: f 7 7!; 7; f;; 7) 7 f;; 7;;;; 7:;;;; J;!; 7 f 7 f; 7;; j; 


0000H 

16 dup(0) 

00H 

00H 

0000H 

0000H 

00H 

00H 

14 DUP{0) 


RET? 
ID_NUM 
filler 
NETDATA 


EQU 


6 dup(0) 
S4 dup{0) 


STACK 

stack 


SEGMENT PARA STACK ’STACK* 
DB 32 DUP(■STACK ') 
ENDS 


END 


The assembly language listing for NETCLOCK (continued) 


Where was I! 

When you exit WordPerfect before 
finishing editing a file, you lose your 
place: when you later retrieve the file, 
the cursor is at the beginning of the 
docunnent. The sinnple solution is to 
type in a special character at the cur¬ 
sor before saving the file. I use the 
caret ( ^), since I never use that synn- 
bol in nny text. 

When I retrieve the docunnent, I in¬ 
voke the nnacro Alt-F, which autonnati- 
cally finds the caret and backspaces 
over it, deleting it and leaving the cur¬ 
sor where it was before I saved the 
docunnent. Alt-F consists of the follow¬ 
ing keystrokes: 

<Home><Home><Up Arrow> 


F2^<Esc> 

<Backspace> 

Shirley Anderson 

As with most WordPerfect macros, this 
tip can be applied to Microsoft Word, 
WordStar, or any other word processor 
that will work with SuperKey, ProKey, 
or the like. The one addition I would 
make is to automate the process of in¬ 
serting the caret when saving, in 
WordPerfect, you might create the 
macro Alt-E (for exit): 

^F7 Y Ret Y 

This translates to type the caret, then 
Exit, Yes save, accept the old name, 
and Yes overwrite the old file. This 
macro, of course, can also be applied 
to other word processors with ap¬ 


propriate changes in the commands 
David Stone. 


Making F1 the ‘IN’ key 

The PC’s function keys are a natural 
device for soliciting the user’s choice in 
a nnenu. The one problenn is that 
dBase pre-ennpts control of the F1 key 
for its own Help systenn, so you can’t 
SET FUNCTION 1 TO anything. 

With dBase Hi Plus, however, 
there’s a work-around. Use the 
INKEY() function (instead of a conven¬ 
tional GET or ACCEPT) to solicit the 
user’s nnenu choice and route the 
progrann accordingly. For exannple, 
INKEYO returns a value of 28 if F1 is 
pressed inside the following DO 
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ITI-2000 TURBO AT 12MHz ITI-8010 TURBO XT 10MHz 
(fully IBM PC/AT compatible) (fully IBM PC/XT compatible) 


CPU-2000 AT main board CPU-8010 XT main board 



We also supply peripherals & add-on cards 

OEM & 

DISTRIBUTORS ARE WELCOME!! 



INTELL-TRONIC INDUSTRIAL CO., LTD. 

6F-2, No. 236, Fu Fising S. Rd., Sec. 2, Taipei, Taiwan. R.O.C. 

Telex; 29932 ENTERITI Eax: 886-2-708-0925 Tel; (02) 701-9054 


SUPERIOR QUALITY, 
FINEST WORKMANSHIP, 
COMPETITIVE PRICE 
ITI - AT YOUR SERVICE 


m-2000 TURBO AT 12MHz 

• CUP 80286-10 with 6/12 MHz, 80287 optional 

• I MB RAM with 8 expansion slots 

• 360K/1.2MB FDD, 20MB/40MB HDD, 

• 200W switching power supply (FCC approved) 

• System clock & battery backup 

• Serial & parallel adapter 

• HDD/FDD controller 

• M/G/P, C/G/A, or EGA display card 

• O/S: MS DOS 3.1, 3.2 

ITI-8010 TURBO XT 10MHz 

• CPU 8088-2 with 4.77/10MH2, 8087 optional 

• 640K RAM with 8 expansion slots 

• Multi I/O card 

• 360K FDD, 20MB HDD 

• Mechanical Type keyboard (FCC approved) 

• 150W switching power supply (FCC approved) 

• M/G/P, C/G/A, or EGA display card 

• Flip-top case with keylock, LED indicator for 
Turbo & Power on 

• O/S; MS DOS 3.1, 3.2 
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WHILE loop: 

i=0 

DO WHILbO 
i=INKE() 

ENDD 
DO CASE 

CASE i=28 && F1 was pressed 

DOCHOICE1 

CASE i=-1 && F2 was pressed 

DOCHOICE2 &&ETC. 

ENDCASE 

Note that INKEY() returns some 
strange values for function keys, num¬ 
ber keypad, and control characters. 

The program below will display the 
INKEY() value of any keypress; 

SET TALK OFF 
i=0 

DO WHIL .NOT. i=27 
i=0 

@ROW(),26 SAY "INKEYO = " 

DO WHIL i=0 
i=INKE() 

ENDDO 
?? STR (i,3) 

ENDDO 

Steve Westwood 

He likes the function keys, she wants 
mnemonic fetters, the boss wants num¬ 
bers, and the guy in the back row in¬ 
sists on a highlighted menu bar. 

if you’re wiiiing to go through the exer¬ 
cise, Mr Westwood’s INKEYQ method 
can be used to satisfy just about 
everyone. For example, suppose the 
first menu choice is ‘Goto the next 
record’. The CASE statements will 
have to reflect all the possible respon¬ 
ses:. F1,* G, g, and the numeral 1 from 
the upper keyboard row or the number 
pad. The INKEY() values of these 


keypresses are 28, 71, 103, 49, and 6. 
With a long group like this, it’s economi¬ 
cal to convert the INKEY() possibilities 
into a character string and test that 
way: 

CASE STR(i,3)$" 28, 71,103, 49, 6" 

I’ve seen menu bar applications in 
dBase, but they’re slow and bulky. Clip¬ 
per’s built-in menu bar system is 
preferable and works just like 1-2-3, 
complete with a changing information 
line — BS. 


Form letters help 

If you use form letters in Apple Writer, 
here is a tip for you. Instead of using 
the Control-P DO commands to 
retrieve each form letter you want from 
a disk, you can substitute the help 
screen menu with your own form letter 
menu. 

To access the help screen, you type 
open-apple and ?. The program then 
transfers you to a file named HELP80 
on the ProDOS Apple Writer disk, or 
HELP8E (if you’re in 80 columns) or 
HELP4e (if you’re in 40 columns) on 
the DOS 3.3 Apple Writer disk. 

All you need to do is change the help 
screen. Type in your list of form letter 
filenames, along with corresponding 
numbers. Following the menu, add the 
commands to execute Control-P DO 
for the selected letter in the sample 
program listing. 

You need not delete your help menu. 
Keep your form letters on a different 
disk, and whenever you type open- 
apple/?, make sure your form letter 
disk is in the disk drive. 

David Martin 



START PND 

PPR (CTRL-L) {see note below} 

PPR 

PPR FORM LETTER LIST MENU 

PPR 

PPR 1. CREDIT REFUSAL LETTER 

PPR 2. CREDIT ACCEPTANCE LETTER 

PPR 3. AFTER SALES THANK YOU LETTER 

PPR 

PPR PRESS RETURN TO EXIT 

PIN ENTER YOUR SELECTION (1-3) : =$A 

PSC /$A// 

PGO QUIT 

PSC /$A/1/ 

PDO NO.CREDIT 

PCS /$A/2/ 

PDO YES.CREDIT 

PCS /$A/3/ 

PDO AFT.SALE THANK YOU 

PGO START 

QUIT PPR 

NOTE: To type in the CTRL-L you must press CTRL-V, CTRL- 
L, VTRL-V. The CTRL-L simply tells the computer that you 
want the screen cleared before the menu screen is shown. 
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KENT DESIGN 


MACINTOSH 

NETWORK? 


SMALLTALK by KENT DESIGN - Permanent 
- Inexpensive Cable functionally equivalent to 
Appletalk". 

10A CLAREMONT AVE. MALVERN 3144 

( 03)509 8751 


VIDEO 

TERMINAL 

$ 299 ! 

We wanted an alternative to the expense and 
inflexibility of existing alternatives. So we 
designed a little 130mm square “black box” with 
its own power supply. Just plug in YOUR choice 
of PC compatible keyboards, plus a good TTL 
monitor (or we’ll supply the lot), and you have an 
intelligent video terminal with multiple emulations 
and up to 38,400 baud! A standard D25 connector 
is on the back of the box. Of if you don’t need a 
keyboard, use the unit for remote display. 

Another great idea from ASP! 

MALVERN, VICTORIA 

(03) 500 0628 

mtcrucumpufers 



PORT SWITCH 



Serial, Parallel or Special (tape backup etc) 
complete with All Cables and Connectors. 

KENT DESIGN (03)509 8751 

10A Claremont Ave. Malvern 31 44 
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J€T UJn¥ INFORMATION CO., LTD. 


i 


2, LANE 66, KUANG FU S. RD., TAIPEI, 

TAIWAN, R. O. C. TELEX: 15321 JETWAY 
FAX: 886-2-7711051 TEL: [02)7210617 .......... 


PLEASE CONTACT US 
FOR MORE DETAIL! 



NEW 
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lIGS Auto Repeater 

I discovered this tip by accident: Hold¬ 
ing down Control/Delete on a IlGS 
gives you an auto-repeat feature. 

Since the Control and Option keys cor¬ 
respond to the buttons on a joystick, 
you can use the Control/Delete com¬ 
bination for rapid fire in shoot-’em-up 
games. Doing so produces the same 
effect as pressing and releasing the 
joystick button repeatedly, and you can 
change the speed with the Control 
Panel repeat-speed setting. 

S Corley 

Mac Write 

If you want to keep track of time while 
using MacWrite it is often troublesome to 
either move your window or select a 
menu item to display the Alarm Clock 
desk accessory. Try opening a header of 
footer and inserting the time icon into it. 
Now, every time you want to know the 
time you just have to scroll to the 
nearest header or footer. MacWrite 
automatically updates the time every 
minute, so the time will always be cor¬ 
rect (assuming your clock is set proper¬ 
ly). When you have had a look at the 
time, hit the Enter key and MacWrite will 
jump back to where you last left the in¬ 
sertion point. 

T Nichols 

Cricket Draw 

When working with documents that 
have a large number of grouped ob¬ 
jects, you can save some time when 
printing to the LaserWriter by ungroup¬ 
ing your objects prior to generating the 
PostScript code. 

M Young 

Ready, Set, Go! 3 

Ready, Set, Go! 3 has a problem with 
losing its icon, and that sometimes 
leads to a 'Couldn’t Find The Applica¬ 
tion’ error when attempting to open 
one of its documents. You can use 
ResEdit to patch Ready, Set, Go! 3. 

Be sure to work with a backup of 
Ready, Set, Go! 3. 

• Launch ResEdit and select the 
Ready, Set, Go! 3 application. 

• Choose GET INFO from the File 
menu and click on the Bundle box, 
turning it on. Close the window and 
save the changes. Setting the 
‘bundle bit’ in an application 
specifies that that application 
‘owns’ documents and that it has 
its own, individual icon. 

• Double-click on the Ready, Set, 



1 To get Ready, Set, Go! 3 to recog¬ 
nise its icon and its associated docu¬ 
ments we need to begin in ResEdit In 
ResEdit’s Get Info window for Ready, 
Set, Go! 3 you should start by turning 
the bundle bit on 



2 After creating a new MRSN 
resource, input the hexidecimal codes 
VB 56 65 72 73 69 6F 6E 20 33 2E 
30* into the blank resource 



3 Get Info on that new resource and 
change its ID to zero. This new 
resource is called the signature 
resource. After you quit ResEdit and 
save the changes, Ready, Set, Go! 3 
will have no problem recognising its 
icon and documents 


Go! 3 application, thus opening the 
application, showing its resources. 

• Select NEW from the File menu 
and enter a new resource type of 
MRSN (all caps). A blank MRSN 
window will immediately open. 

• Choose NEW from the File menu 
and enter at the insertion point 
the following hexidecimal num¬ 
bers; ‘OB 56 65 72 73 69 6F 6E 
20 33 2E 30’. This, in English, 


TANDY 

1000 



Everything forthe 1000! 

• COMBI/1000 - Single Slot 
expansion for the Model 1000 
with up to 640K RAM, RS232, 
DMAand even a battery backed 
up clock calendar. 12 month 
warranty. 

• HARD DISK KITS-20 Megabyte 

• EXPANSION BOARD FORTHE 
NEW EX - Similar to Tandy’s 
except ours support both Tandy 
and ASP expansion modules. 

• RS232/CLOCK MODULES - 
for EX and existing Tandy 
Memory PLUS Expansion Board 

• DUAL RS232/CLOCK BOARDS 
-fornewSX Model. 

• FLOPPY DRIVES&CASES-for 
all ModellOOOs. 

• BARCODE READER - fits on 
the Model 1000 and 1000 SX 
keyboard line. 

• 2 & 4 MEGABYTE RAM EMS 


(03) 500 0628 

miCrOCnnipUtErS cauHieltl’EaS 



dBase llh 

(CLONE) 

$369 Incl. S.T. 


Why pay $ 1,470 R/RfordBaselll—, when you can 
pay $ 369 for the same thing, only better! dBXL is a 
product has been designed by an American 

Company. WORDTECH SYSTEMS. 
dBXL uses the same syntax as dBase ni — but with 
many improvements. 

Ring now fcH* a detailed brochure. 

•k DEALER ENQUIRIES WELCOME. 


Copy - Cat 


13 OUTLOOK CRESCENT, 
BRIAR HILL, 
VICTORIA 3088 
(03) 434 7634 
(03) 434 7648 


Software 

, 
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FOR THOSE WHO 
PREFER QUALITY AND STYLE! 


We at WINTECH have several 
models of the XT, AT,80386 com¬ 
patibles available. We are profes¬ 
sional manufacturers specializing 
in high speed personal 
computers. 

You can choose from the 6/8, 
6/10,6/l2MHz one/zero Wait- 
State models. With zero wait- 
state, the CPU operates at high 
performance, yet remains the flex¬ 
ibility to use most software 
available to AT compatibles. 
Other products: 

* 286-speed Card: makes PC/XT 
7 times faster 

* 286-Accelerator: makes PC/XT 
10 times faster 

* EGA, HEGA, SEGA, etc. 



Products information available 
for your requirements. 


Wintech enterprise 

5F., No. 6,Lane 50 Yat-Sen Rd, Taipei, Taiwan, ROC 
Teiex; 29866 WiTS Tel: (02) 7053540, 7053524- 

XT, AT are registered trademarks of Internationai Busine.ss Machines Corp 




CO. 


HAREWARE SOFTWARE 



& BOOK 
CENTER 


im Km.'M- o^ihpaubiL- 
S02Bfv. 808H 
mlcropiDCKSor 



“SOFTWARE BANK“ 

about 3000 species of software 
program we have. 


Write 115 todftf for catalogue 



FORMOSn L&M CNTCRPRISe CO., 

P,0. Box 27 Taipei, Taiwan, R.O.C. 

Telex; 10760 LFORMOSA 
Fas: 886-2-80089 Tel: 7080104 


[BM PCfXTfAT Jte ceKisteced trademarks of Intetnjcionj 


LTD^ 

J 


We'd Like to Hear From You! 
The highest resolution 
AT compatibles in its class 


at very attractive price. 




6/8/10/12 MHz 
standard or BabyATM/B 
101-key RT style click keyboard 
LED’s CPU-speed display 
smartcase 

More interface cards for AT are 
available. 


Call for further information 


on parts available: (02J 776-9587 Taipei 


Manufacturer/Exporetbr 

UNIJET COMPUTER CO., LTD. 

3F-1, 189, Sec. 2, Chan An E. Rd., Taipei, Taiwan, R.O.C. 


Fax: 886-2-7414226 Telex: 21939 FA YUAN 


SATISFY!! 

Top Quality! 
Competitive Price! 

Specialist for 

PC/AT, 

BABY AT 
cases 


SMC-004 





STARCOM 

MANUFACTURE CORP. 

No. 1, Lane 10, Tzu Yu St. 
Kwei-Shan, Taoyuan, Taiwan, ROC 
Tei: (02) 902-1105/7 
Fax. 886-2-9028206 
TELEX: 34108 SMCTPE 
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says ‘Version 3.0’. The MRSN 
resource, for Ready, Set, Go! 3, 
is the signature resource, and we 
just added the version information. 

• Choose the window and notice how 
the only listing in the MRSN win¬ 
dow is highlighted. Choose GET 
INFO from the File menu and 
change the ID to zero. 

• Quit ResEdit, saving the changes 
made to Ready, Set, Go! 3. Now 
reboot and use Ready, Set, Go! 3. 

R Clark 

Word 3.0 

Word 3.0 has a problem with draft print¬ 
ing on the ImageWriter when using the 
ImageWriter driver, version 2.5. To ob¬ 
tain draft printing with the 
ImageWriters, place the Serial Printer 
Driver and Typewriter driver into your 
System Folder. Then, using the 
Chooser DA, click on the SerialPrinter 
icon and select Typewriter. You should 
now be able to print draft text on your 
ImageWriter. 

D Earnest 

Word 3.0 ... again 

It’s easy to create tables using Word 3.0. 
Determine where you wish to place the 
table and insert a blank line there (by hit- 



1 Tables can be created fairly easily 
with Word 3.0. Start by creating a 
blank line, selecting it and create the 
table with the ruler found after choos¬ 
ing PARAGRAPH from the Format 
menu. Set a few vertical markers and 
place tab markers just after them. You 
can also adjust the size of the table 
here by adjusting the margin 


ting Return). Select the blank line and 
choose PARAGRAPH from the Formats 
menu. The Paragraph dialog box will ap¬ 
pear with a ruler. In the dialog, choose a 
Border with BOX and SINGLE and ad¬ 
just the size of the table using the left 
and right margin markers on the ruler. 
Now, place the vertical line markers 
(found in the ruler) precisely where you 
want vertical bars to appear in your table 



2 The final table as created with the 
settings shown in the previous figure. 
Data was input with tabs as delimiters. 
We were able to get the double¬ 
spaced line by typing Shift-Return at 
the end of the first line to be extended 


and then place tab markers after the ver¬ 
tical line markers. You may use any type 
of tab (left, right, centre or numeric), but 
be sure that no tab markers are placed 
on top of any vertical line markers. Click 
OK and the beginnings of your table ap¬ 
pear. Enter your data, making sure you 
use the tab key to place information in 
the correct column. 

You may spice up the table by select¬ 
ing any line and changing the border 
thickness to emphasise that entry. You 
may also use Shift-Return to produce a 
double-spaced line for any entry line. 
KLee 

MacDraw 

Using MacDraw, it is often a pain to at¬ 
tempt to centre an item, such as a 
page number exactly in the middle of 
the page. There is, however, a way of 
doing this that takes minimal effort and 
is sure to produce correct results. 

After creating your page, type the text 
you wish to centre in the approximate 
area you want it placed. Choose 
REDUCE TO FIT and create a rec¬ 
tangle as wide as possible so that it 
covers the entire width of the page. 
Choose NONE from the Fill menu so 
that you are able to see the objects be¬ 
hind your rectangle. Simply select the 
rectangle and Shift-Click the text item 
you want properly aligned. Now, 
choose ALIGN OBJECTS from the Ar¬ 
range menu and click on L-R CENTRE 
and click OK. Your text will now be 
centred on the midpoint of the box 
(since the box is too large to move). 

You can use this technique to centre 
objects horizontally as well by clicking 
TOP-BOTTOM instead. 

M Herrington 

Finder 

Have you ever wanted to see your 


VALUE ADS-3 OF 3 



STRIPES 


ASP’s Australian made BARCODE READER 
connects between the keyboard and IBM PC/ 
XT/AT or clones. When a barcode is scanned 
the PC is tricked into thinking the scanned 
characters have been typed on the keyboard, so 
there are no software hassles! Including wand and 
cable $649 plus Sales Tax. We also make RS232 
Readers, Readers/Printers, Label Printing Soft¬ 
ware, OEM Modules, combined Video Terminal/ 
Barcode Reader and Custom Keyboards for the 
PC/XT/AT. Ring for brochure and prices. 


(03) 500 0628 

micracompulEra 




WHY PAY 
THEIR PRICES ? 

Seagate ST225 & cont A$790 
Tandon Business Card 21 A$805 

80286 Speed Card A$385 

80287 Co-processor from A$355 

EGA Card from A$265 

{all above prices include post) 

We can also supply add-on cards, 
mother boards, coloured printer 
ribbons, manuals and more. 

F\iblic domain software for IBM 
from $5 and Amiga from A$9 
(both plus postage) 

SHAW 

Box 9573, G.P.O., Hong Kong 

(9 Peak Mansions, 110-116 Peak Rd, Hong Kong) 
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1 You can arrange the icons shown n 
a Finder window alphabetically. Start 
by bringing the window to be sorted to 
the front and choose BY NAME from 
the View menu. This will produce a list¬ 
ing of files/folders sorted by name 


2 Choose SELECT ALL from the Edit 
menu and drag all the files to the 
desktop. While the files are on the 
desktop, select BY ICON from the 
View menu 


3 Close the window you want sorted 
and now drag all of the files on the 
desktop back into the icon representing 
that closed disk/folder. When you later 
open the folder you will find all of the 
files have been sorted alphabetically 


icons listed in alphabetical order but 
just didn’t want to sit down to manually 
reorganise each window? Now, while 
at the Finder, you can have the Macin¬ 
tosh automatically alphabetise your 
files for you. 

Bring the window you want to sort to 


the front and select BY NAME from the 
View menu. Choose SELECT ALL 
from the Edit menu and drag all of the 
selected files to the desktop. While that 
window is still in front, select BY ICON 
from the View menu and close that win¬ 
dow. Now, drag all of the icons that 


were placed on the desktop back into 
the disk/folder where the files 
originated. When you reopen the 
disk/folder you will find the icons are in 
alphabetical order. 

T Nichols 


END 


High Quality Doesn’t 

Always Mean 
ff High Price. 

I ST-isow/ rroR 


ST-150W 
ST-180W(jmR BABY AT) 





ST-150WD " 

ST-180WD (FOR BABY AT) ST-200WP (FOR AT) 



Seventeam 


ST-150WZ (FOR XT) 

ST-200WZ (FOR BABY AT) 

We're specialist manufacturers 
offering high technology and 
on-the-spot service. 

Our RScD is devoted to develop¬ 
ing the finest quality Swtiching 
Power Supplies, Wattage range 60-250W. 
We also offer Switching Power 
Supplies for TV games. 

Your own design specifications, and 
OEM orders, are most welcome. 
'-180WL (FOR BABY AT) Contact us today! 


SEVENTEAM ELECTRONICS CO., LTD. 

P.O. Box 42 — 133 Taipei, Taiwan, R.O.C. 

Office: 10F, No. 1160, Cheng Teh Rd., Taipei, Taiwan, 
R.O.C. Tel: (02) 882-1110 (Rep.). Telex: 29195 SEPTEAM. 
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Connectivity news this month 
inciudes the continuing battie for 
LAN standards in the tight of OS/2 
promises, and enchanced 
connectivity between PCs and 
Macintoshes. 


The OS/2 LAN Manager: Platform for future 
LAN applications 

PC/AT 

. running OS/2 


PC running 
DOS 


PS/2 

running OS/2 



Network Server 
running OS/2 
and LAN Manager 


A likely LAN scenario would be a mix of PCs, PS/2s and 
A Ts, operating from the same server regardless of 
whether the workstations are running OS/2 or DOS. Some 
PCs could run the same application simultaneously 


3Com, Microsoft 
Join forces to 
set OS/2 as LAN 
standard 

The goal of a strategic 
partnership announced last 
month by Microsoft and 
3Com is to promote OS/2 
as the industry-standard 
operating environment — 
not just for PCs, but for net¬ 
work-based communica¬ 
tions as well. 

Speaking to financial 
analysts last month, the 
presidents of the two com¬ 
panies made it official that 
they were co-developing the 
Microsoft OS/2 LAN 
Manager, which they will 
then promote as a standard 
for PC networks. 

The LAN Manager, an ex¬ 
tension to OS/2 that sup¬ 
ports multi-user applications 
on a network, was an¬ 
nounced by Microsoft on 
April 2 as part of its OS/2 of¬ 
fering and is scheduled to 
be shipped in the first half of 
1988. IBM, which will also 
offer OS/2, has not an¬ 
nounced a corresponding 
LAN operating product. 

“This is the most sig¬ 
nificant announcement for 
3Com since we pioneered 
with EtherSeries [the com¬ 
pany’s first network product] 
back in October 1982,” said 
3Com President Bill Krause. 

“OS/2 is going to reset the 
clock — not only for applica¬ 
tions developers, but for sys¬ 
tems developers as well,” 
he said. 

Mr Krause said that in the 
coming year his company 
would make use of the LAN 
Manager in upgrades to its 


network servers and net¬ 
working software products, 
with a name change from 
‘3-I-’ to ‘3-i-open’ to mark the 
change. 

Three products will be af¬ 
fected, he said. The 3-i- 
workstation software will be 
upgraded; the 3 + 3Server 
software will provide support 
for OS/2; and a hardware 
upgrade will be offered for 
the 3Server to allow it to run 
a '386 processor. 

3Com is banking on 
OS/2’s success as a net¬ 
work operating system be¬ 
cause of its built-in com¬ 
munications capabilities, 
and, more important, be¬ 
cause it holds the promise 
of establishing a standard 
platform for network-applica¬ 
tions development, said 
Wes Raffel, 3Com’s director 


of marketing in the software 
products division. 

“Until now, DOS and net¬ 
working software were 
separate. What we are 
trying to do is make [the PC 
operating system and the 
network] inherently the 
same thing,” he said. “Our 
whole goal in life is to make 
the LAN Manager the de 
facto standard.” 

OS/2 has facilities, referred 
to as interprocess com¬ 
munications (IPC), that allow 
two processes running on a 
single PC to communicate 
with each other. The LAN 
Manager will extend the IPC 
link over a network so that 
programs running on dif¬ 
ferent PCs can communi¬ 
cate with each other. This 
technique greatly simplifies 
the development of dis¬ 


tributed applications on a 
PC network, according to 
Paul Maritz, general 
manager of the networking 
business unit at Microsoft. 

Until now, network applica¬ 
tions have been written to 
the network functions of 
DOS 3.x — a single-user en¬ 
vironment — and IBM’s 
NetBIOS programming inter¬ 
face. If OS/2 succeeds as 
the standard platform for net¬ 
work software development, 
users will be able to choose 
from a wide variety of 
sophisticated multi-tasking 
programs that will run on 
any OS/2-compatible net¬ 
work, according to Mr Raffel. 

Microsoft is currently work¬ 
ing with software developers 
to write network applications 
for OS/2, although to date 
only Ashton-Tate has an¬ 
nounced that it will support 
the environment. “The goal 
is to have networking ap¬ 
plications available at the 
same time as the LAN 
Manager,” said Microsoft’s 
president, Jon Shirley. 

“The open architecture of 
OS/2 and the OS/2 LAN 
Manager will quickly estab¬ 
lish it as the leading network 
platform.” said Mr Shirley. 

Although the OS/2 LAN 
Manager may be a technical¬ 
ly appealing solution, no one 
can claim a standard until 
IBM shows its hand, 
analysts said last week. 

“The intent of [Microsoft 
and 3Com’s] effort is the 
best network solution in the 
marketplace in order to offer 
IBM a compelling alternative 
to any IBM in-house develop¬ 
ment,” said Rick Shurland, 
an analyst with the Goldman 
Sachs investment-banking 
firm in New York. 
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“There are three criteria by 
which to judge the LAN 
Manager: performance, net- 
work-management 
functionality and applications 
portability,” said an analyst 
with Hambrecht & Quist. 

“For applications portability, 
OS/2 makes sense. As for 
performance and network 
management — you can’t 
tell because the LAN 
Manager is vaporware. 

“We really won’t know if 
this is a standard until we 
benchmark its perfor¬ 
mance,” he added. 

“This is not a zero-sum 
game,” said Ruthann 
Quindlen, an analyst with in- 
vestment-banking firm Alex 
Brown and Sons. 

“There could easily be 
three solutions in the 
marketplace —IBM’s, 
Novell’s and Microsoft’s — 
for a long time.” 

The battle for 
OS/2 LAN 
dominance 

The race for first place in 
the next generation of LAN 
operating systems started 
with a bang last month as 
Microsoft and 3Com began 
their sprint against Novell for 
dominance in the network 
market. 

In a 10-page position 
paper prepared last month 
and released the day after 
the 3Com/Microsoft an¬ 
nouncement, Novell stated 
publicly for the first time that 
it will not license the 
Microsoft/3Com LAN 
Manager. Instead, Novell 
said it will develop its own 
network operating system 
for network workstations run¬ 
ning OS/2. 

Analysts said Novell is 
banking on history to prove 
the company right. In the 
past, Novell chose not to 
license Microsoft’s network 
technology and met with 
resounding success with its 
own DOS solution, NetWare. 

Novell also is trying to 
retain a proprietary edge, 
since Microsoft intends to 
license the LAN Manager to 
any network vendor willing 


to pay them a licensing fee. 
3Com, as the first license 
holder, will gain a significant 
time advantage. 

According to Novell, 
development is now under¬ 
way for a new version of 
NetWare that will support 
network workstations run¬ 
ning OS/2, but like existing 
versions, will be Novell’s 
proprietary solution. Novell 
said it will support the LAN 
Manager’s technical 
specifications, thus providing 
compatibility with applica¬ 
tions written for the LAN 
Manager. 

Emphasising its track 
record in networks, Novell’s 
statement said, “The LAN 
Manager is Microsoft’s 
second generation operating 
system design. Novell is 
entering the eighth genera¬ 


tion of development behind 
NetWare.” 

3Com and Microsoft are al¬ 
ready championing the LAN 
Manager as the coming 
standard for networks run¬ 
ning OS/2. 

The LAN Manager will be¬ 
come “the standard platform 
of advanced personal com¬ 
puter networking,” said 
Microsoft President Jon Shir¬ 
ley. 

However, analysts say the 
local area network Manager 
has a way to go before it 
can lay claim to the lucrative 
title of industry standard. 

“if there is a [network 
software] standard today, it 
is NetWare,” said an analyst 
with Hambrecht and Quist. 

Speed is key, analysts 
agree, as the first company 
to market with the new 


operating system will have a 
marked advantage toward 
winning market presence 
and, perhaps, IBM’s favour. 

According to analysts, IBM 
will soon begin firming up its 
networkoperating system 
strategy and may adopt ele¬ 
ments of either Microsoft’s or 
Novell’s offering in its final 
plans. A third option for IBM, 
and the scenario most fav¬ 
oured by analysts, has IBM 
continuing to develop its own 
personal computer LAN 
program and sell both Micro¬ 
soft’s and Novell’s offerings 
as alternatives to customers. 

Observers say Novell may 
have an edge in the race be¬ 
cause of its existing relation¬ 
ship with IBM. IBM now sells 
NetWare to its educational ac¬ 
counts and reportedly will sell 
the software to business 


Novell to let Macs and PCs share LAN 


Novell is developing 
software to allow Apple 
Macintosh computers and 
IBM PCs and their com¬ 
patibles to share data on a 
Novell local area network 
(LAN). 

The software will let users 
transparently connect Macs 
running Apple’s AppleTalk 
LAN and AppleShare 
software to a network file 
server running Novell’s Ad¬ 
vanced NetWare operating 
system, according to a 
product specification 
drafted by Novell 
developers in April, 

The software is “fairly far 
along in development,” 
said a source close to 
Novell, and it may be ready 
for release by year’s end. 

Novell officials refused to 
comment on the subject ex¬ 
cept to reiterate the com¬ 
pany’s previously an¬ 
nounced intention to sup¬ 
port Apple’s networking 
protocol, called the Apple 
File Protocol (AFP). 

“We have not yet an¬ 
nounced such a product,” 
said Craig Burton, vice 
president of development 
and corporate planning at 
Novell. “We announced 


last year that (Novell's) 
Universal Network Architec¬ 
ture would support multiple 
client/server protocols, in¬ 
cluding AFP.” 

The software under 
development will give 
Macintosh users access to 
data and messages on a 
NetWare file server as if 
they were accessing infor¬ 
mation on their own 
machine, according to the 
draft specification. 

Thesoftware, which will 
run on a NetWare file server 
connected to the Apple net¬ 
work with an AppleTalk PC 
card, will make shared files 
on the NetWare server look 
like Macintosh files on a 
local diskdrive. Macintosh 
users will be able to access 
information on a NetWare 
server and an AppleShare 
server on the same network. 

Novell’s entry into the 
Macintosh networking 
arena is the latest in a 
series of moves made by 
several networking vendors 
to bridge the gulf between 
PC and Apple workstations. 

For the past two years, 
Apple has been committed 
to Mac networking and to 
coexistence with the PC, 


and, along with other ven¬ 
dors, it has been delivering 
on that commitment. 

Apple has provided an 
AppleTalk network card 
that fits into a PC expan¬ 
sion slot, allowing PC com¬ 
patibles to participate in an 
AppleTalk network. (Using 
only Apple products, such 
participation is limited to 
sharing Apple’s Laser 
Writer printer.) 

PC MacBridge AFT, from 
Tangent Technologies, also 
allows PCs to participate 
fully in AppleTalk networks. 

The TOPS network- 
operating system from 
Centram Systems West, 
runs on both Macs and 
PCs, allowing them to 
share, files. 

3Com offers Mac 
EtherSeries software which 
links Macs to 3Com net¬ 
work servers using 
AppleTalk cables. The 
software is compatible with 
the company’s out-of-date 
EtherSeries networking 
operating system, but by 
the time you read this, 
3Com will release 3 + for 
Mac, according to Elaine 
Hanson, product manager 
for the new product. 
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Introducing the AWX’-Seikosha SP-1200 family. The 
very latest in PC printer design. No longer do you hove to 
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Packed with a host of advoriced features such as auto 
paper load, draft and NLQ mddes, 8K buffer, enhanced 
printing, graphics, optional cut-s^et feeder and many 
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Don't pay through the nose for premium 
print quality! 

Let's face it, there are times when NEAR letter quality is 
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aisy wheel. 
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Not only do you save money, but you get a lot more 
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offer. Features such as 135cps draft mode, graphics, 
down loadable character sets, double width printing, 
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So if you want premium print quality without sacrificing 
all the advantages of a dot matrix printer, at the right 
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users if a hardware sale 
depends on it. 

Craig Burton, Novell’s vice- 
president of marketing said 
his company’s relationship 
with IBM is still very strong. 
“Fifty per cent of the Token- 
Ring adaptors that are going 
out of IBM have NetWare 
on them,’’ he said. 

According to John Girton, 
an industry analyst, “[Novell] 
will try to get the same kind 
of better functionality on 
their own.’’ 

“They can probably get bet¬ 
ter profitability that way be¬ 
cause they don’t have to 
license it.’’ 


Field-to-office 
comms from 
Asher 

Comdex saw a plethora of 
‘turn your PC into a fax’ 
products. All of them need a 
scanner to input graphics, 
though they can send ASCII 
files off your disks as well. 

And they ail need a laser 
printer to output the 
received message, though 
you could view the files 
onscreen. 

Nonetheless, the possibility 
of sending text from your 
computer to the office fax 


holds extra attractions if 
your PC is a laptop being 
used out in the field. 

In some ways, PC to PC 
comms has a long way to 
go before it matches the 
ease of sending a fax. You 
never see someone stand¬ 
ing by a fax wondering 
whether the baud rate and 
protocol of the fax is set 
right, or searching through 
the manual to see how to 
tell the machine to dial a 
number. There are only 
three universal standards for 
fax transmission and the 
machines are smart enough 
to work out which one to 
use for themselves. 

In view of this the JT Fax 
from Asher should find 
many buyers. It’s battery 
operated, uses any phone 
line and works off a stand¬ 
ard COM port on a lapheld 
computer. The price is 
$US495. Asher is-in Ros¬ 
well, Georgia, US. 

Apple to allow 
PC on its Mac 
LAN 

Apple Computer is develop¬ 
ing local area networ com¬ 
munications software that 
will enable IBM PCs 
equipped with AppleTalk 
adaptor cards to be used 
with the AppleShare LAN 
package, according to sour¬ 
ces inside and close to 
Apple. 

Also on tap from Apple, 
the sources said, is a fac¬ 
simile modem that can be 
used to send and receive bit¬ 
mapped images and fax 
transmissions. 

Both products are 
designed to bolster the ap¬ 
peal of the company’s Macin¬ 
tosh computers among cor¬ 
porations, analysts said. 

The LAN package, called 
PC AppleShare, might be 
demonstrated next month, 
according to Guy Mariande, 
a vice president with Tan¬ 
gent Technologies. 

“Apple is committed to 
providing a method by which 
PCs can be attached to 
AppleShare local area net¬ 
works,’’ he said. “Apple [rep- 



Asher’s JT Fax Portable 


resentatives] told me earlier 
this year they were working 
on an [MS-DOS software] 
AppleShare product and that 
it could be released this 
year." 

Apple, however, has not 
yet decided whether to 
release the product, accord¬ 
ing to sources within the 
company. 

An Apple spokesman 
declined to comment on the 
reports. 

Direct connection of PCs 
on AppleShare LANs will 
allow IBM PC users to share 
data with Macintoshes and 
gain access to such network 
resources as Apple’s 
LaserWriter. In turn, con¬ 
nected PCs can be desig¬ 
nated as AppleShare resour¬ 
ces. 

The fax modem is 
designed as a stand-alone 
peripheral for the Macintosh. 
The 9000bps modem and a 
graphic-based telecom¬ 
munications package are 
part of a new family of 
Apple peripherals (including 
an optical scanner) that are 
aimed at the desktop 
publishing market, Apple 
sources said. 



Novell’s technological challenge 


As Microsoft has moved to 
establish a presence for 
OS/2 in the networking 
arena, Novell, the leading 
vendor of network operat¬ 
ing software, is faced with 
a technological challenge, 
say industry observers. 

Novell responded to 
Microsoft’s introduction of 
the LAN Manager on April 
2 by issuing a 10-page 
position statement of OS/2 
and the LAN Manager. 

That statement says that al¬ 
though Novell will be sup¬ 
porting OS/2 as a worksta¬ 
tion operating system, it 
‘does not intend to use 
OS/2 as a platform for a 
network operating system 
in the server and, there¬ 
fore, will not license the 
Microsoft OS/2 LAN 
Manager’. 

Novell contended that 
NetWare already contains 
ali the major features 
promised by the LAN 
Manager specification, 
such as multi-tasking and 
support of the ’286 
protected mode. 

Moreover, the company 
said, NetWare supports a 
wide range of sophisti¬ 
cated communications func¬ 
tions not included in the 
LAN Manager. 

NetWare has an installed 
base of 770,000 PCs, ac¬ 
cording to Novell officials. 

“If there is a standard 


today, it’s NetWare,” said 
Osman Eralp, an analyst 
with Fiambrecht & Quist. 

Experts said that the 
OS/2 LAN Manager’s only 
compelling technical ad¬ 
vantage is its potential to 
establish an industry- 
standard platform for ap¬ 
plications development. In 
theory, any application writ¬ 
ten to OS/2 will run on any 
network that uses the LAN 
Manager. 

OS/2 dictates changes in 
networking procedures be¬ 
cause it defines a new set 
of Application Program In¬ 
terfaces (APIs) for applica¬ 
tions to be written to an 
OS/2 network. Novel! is 
committed to supporting 
these APIs in NetWare. 

‘Just as Novelfmoved 
quickly to support the inter¬ 
faces defined by DOS 3.1, 
the company is moving to 
support the application in¬ 
terfaces within OS/2 and 
the LAN Manager,’ the 
document read. 

Because Novell does not 
have access to all of 
OS/2’s specifications, the 
effort represents a sig¬ 
nificant engineering chal¬ 
lenge. Nevertheless, it is 
too early to judge whether 
Novell will be able to main¬ 
tain compatibility with an 
as-yet-undefined standard, 
Mr Eralp said. 
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The DOS-LAN 
juncture 

J Scott Haugdahl discusses the challenge of designing and maintaining 
PC-compatible DOS applications — never an easy task with the steady 
progression of machines and operating systems, and one which is 


For software developers, it is not 
enough any more to keep pace with 
the IBM line of machines — the PC, 
PC XT, PC/AT, IBM compatibles, IBM 
Personal System/2, not to mention 
DOS 1.x, 2.x, 3.x. Now the software 
developer also must ask: will the 
program run on a PC connected to a 
LAN, and can it use LAN resources? 
The answer is yes, many DOS ap¬ 
plications will run on a PC connected 
to a LAN, and these programs fail into 
two groups. Most applications fit into a 
first group that needs only to coexist 
with the LAN; they cannot use LAN 
files and devices. Fortunately for such 
programs, refinements to DOS in the 
LAN area have been made in an up¬ 
wardly compatible manner. By follow¬ 
ing a few conventions and handling 
LAN-related errors from DOS, files can 
be accessed and devices connected to 
the LAN. A second group does exploit 
the LAN’s data-sharing and com¬ 
munications capabilities using the 
rudimentary tools provided in the most 
recent versions of DOS for developing 
multi-user software. Although some 
desirable capabilities are absent, a few 
current DOS features can be used to 
craft substitutes. 

The LAN-software situation is further 
complicated by many conflicting vendor 
implementations: IBM, Novell, 3Com, 
Nestar, Corvus, and others each 
defines its own unique interface to cer¬ 
tain LAN facilities. Although support for 
NETBIOS (a peer-to-peer networking 
standard sired by IBM) is growing, 
many vendors support only a subset of 
its functionality, in addition, NETBIOS 
is inappropriate for applications that 


intensified by the LAN factor. 

need only to share files. Thus, the 
route most likely to result in LAN-port¬ 
able software is the one that uses only 
those few facilities offered by DOS. 

This article examines the issues in¬ 
herent to implementing multi-user ap¬ 
plications within the scope of functions 
provided by DOS 3.1 or later (hereafter 
referred to as DOS 3,x). In addition, ap¬ 
plication will mean the traditional DOS 
programs invoked by the end user, 
such as word processors or data 
managers, not systems software, such 
as file servers, gateways, or com¬ 
munications servers. Note that a 
diminishing number of LANs do not 
use DOS to provide their services, but 
instead use a disk-server environment. 
Typically they intercept the BIOS disk 
I/O calls to provide virtual disk volumes 
on the server. Because DOS is un¬ 
aware of the redirection taking place, 
these LANs cannot provide DOS net¬ 
working functionality to applications. 
The Nestar LAN falls into this category, 
as did earlier offerings from 3Com and 
Corvus. 

IBM and Microsoft began to accom¬ 
modate LANs with DOS 3.0 in August 
1984. The new ATTRIB, SHARE, and 
LASTDRIVE commands support multi¬ 
user environments. File sharing, also in¬ 
troduced with DOS 3.0, requires ex¬ 
ecutable (.COM and .EXE) files on a 
LAN server to be marked read-only so 
that multiple users can load the file 
simultaneously — ATTRIB performs 
this function. SHARE is used to install 
the DOS file-sharing support on ser¬ 
vers that use DOS (such as IBM's PC 
LAN) for file services. LASTDRIVE 
(which is added to CONFIG.SYS) al¬ 


lows the last accessible DOS drive (up 
to Z:) to be used as a virtual disk desig¬ 
nator. 

DOS 3,1 introduced the commands 
JOIN and SUBST, primarily to support 
stand-alone applications that want to 
share network resources. JOIN con¬ 
nects a drive to a directory on another 
drive to create a new directory struc¬ 
ture; thus, only one drive specifier is 
necessary to access files from multiple 
drives or directories. This is useful if, 
for example a hard disk becomes full 
and has to be divided across two 
disks. A directory subtree of the 
original disk would be moved to the 
new disk, and JOIN used to maintain 
the original directory structure. SUBST 
substitutes a drive letter for a drive or 
directory. Essentially, it provides a 
means of accessing files on that drive 
by referring to the drive letter. SUBST 
supersedes the ASSIGN command. 

New LAN-related commands added 
with DOS 3.3 include FASTOPEN and 
APPEND. FASTOPEN is a terminate- 
and-stay-resident (TSR) command that 
supports file-name caching. It improves 
file-name search response times (one 
of the bottlenecks when using the DOS- 
based PC LAN Program as a server). 
APPEND is like a PATH command for 
data files. It allows an application to 
run in one subdirectory and find (that 
is, open) files in a different subdirec¬ 
tory without specifying the path name. 

Although DOS provides some of the 
frills that are needed to work on a 
LAN, it stops short of providing stand¬ 
ard commands to attach to remote 
resources and share files. Instead, 
each LAN vendor must provide a set of 
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commands to manage LAN resource 
connections. Table 1 shows the com¬ 
mand sequence for redirecting devices 
on various LANs. Many vendors also 
provide a menu-driven interface. 

Processing DOS calls 

The manner in which LAN workstation 
software processes DOS function calls 
(the functions provided by interrupt 
21H) also varies from vendor to ven¬ 
dor. For example, Novell’s NetWare 
shell intercepts any interrupt 21H re¬ 
quest, checks to see if it is for a local 
or remote device, and processes the 
call accordingly. Calls for remote ser¬ 
vices by the IBM PC LAN Program (as 
well as 3Com 3Plus and Microsoft Net¬ 
works) must be previously ‘redirected’. 
The Redirector software is licensed 
from Microsoft to original equipment 
manufacturers (OEM). The Redirector 
checks the interrupt 21H function call 
for redirection to the network. If the re¬ 
quest is not for a redirected device, it 
is passed on to local DOS. Otherwise, 
the Redirector converts the call into a 
server message block (SMB) request 
and, in the case of PC LAN, calls NET¬ 
BIOS. Fig 1 demonstrates the relation 
of network support components to 
DOS applications with the IBM and 
Novell approaches. Fig 2 shows the 
various functions added to interrupt 
21H (from DOS 3.0 on) that enhance 
LAN application capabilities. These 
functions are discussed below. 

At the heart of DOS LAN support is 
Open File (interrupt 21H, function call 
3DH). Open File controls access to a 
file in two ways. The first control, made 
through access mode, specifies how 
the process making the Open File call 
will use the file, as read-only, write- 
only, or read-write. The second control, 
sharing mode, determines what access 
can be granted on subsequent file 
open attempts: compatibility, deny- 
read, deny-write, deny-read/write, or 
deny-none. 

Upon entrance to interrupt 21H, the 
following registers must be set: AH is 
3DH, DS:DX points to an ASCIIZ path 
name (just as it is typed in a DOS com¬ 
mand, such as C:\WP\TEMP), and AL 
is the open mode. Upon return, AX will 
contain the file handle, if the file were 
successfully opened, or an error code. 

The open mode defined in AL is sub¬ 
divided into fields that specify in¬ 
heritance (bit 7), sharing (bits 6, 5, 4), 
and access (bits 2, 1, 0). Bit 3 is 
reserved and should be set to zero. 
Specific values for the fields are shown 
in Fig 3. If the inheritance bit is set to 
0, the file is inherited (including all shar- 


Connect Drive E: to server sales, directory/customer 

Local Area Network 

Command 

IBM PC LAN 

Net use E: \ \Sales\Customer 

Novell NetWare 

Map E:=Sales/Sys;Customer 

3Com SPlus 

3F Link \ \Sales\Customer 

Define LPT2 as Printer Taxform (Printer 3) on Server Accting 

Local Area Network 

Command 

IBM PC LAN 

Net Use LPT2: \ \Accting\Taxform 

Novell NetWare 

Spool Server=Accting Local-2 Printer=3 

3Com 3Plus 

3P Link LPT2: \ \Accting\Taxform 


Table 1 Typical LAN commands. Each vendor of a LAN environment uses a slighT 
ly different command sequence to establish a connection between a workstation 
and a server's devices 


IBM NOVELL 



Fig 1 LAN support schemes. The strategy diagrammed on the left uses the 
Microsoft Redirector to capture requests from within DOS and direct them towards 
the LAN. NETBIOS, or another vendor-specific protocol, is used to send requests 
through the network. At right, Novell uses a shell to intercept any LAN-related func¬ 
tions before they get to DOS 
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AH AL Function DOS Version 


3D 


Open file (with sharing) 

3.0 

44 

09 

lOCTL 

Is device redirected? 

3.0 

OA 

Is handle local or remote? 

3.0 

OB 

Change sharing retry count 

3.0 

59 


Get extended error 

3.0 

5A 


Create unique file 

3.0 

58 


Create new tile 

3,0 

5C ’ 

00 

Lock byte range 

3.0 

01 

Unlock byte range 

3.0 

5E 

00 

Get machine name 

3.1 

02 

Set printer setup 

3.1 

03 

Get printer setup 

3.1 

5F 

02 

Get redirection list entry 

3.1 

03 

Redirect device 

3.1 

04 

Cancel redirection 

3.1 

67 


Set handle count 

3.3 

68 


Commit file 

3.3 


Fig 2 LAN-related DOS functions. Beginning with version 3.0, several DOS func¬ 
tions (as accessed through interrupt 21H) have been introduced to facilitate the in¬ 
terface to local area networks 


ing and access restrictions) by a child 
process (one created by the DOS 
EXEC function). If the bit is set to 1, 
the file is private to the current process. 

When the Open File function was ini¬ 
tially introduced in DOS 2.0, the open 
mode included only the access mode 
information (bits 0 to 2); all other bits 
were to be left as zero. File sharing in 
DOS 3.0 was added by using these 
previously undefined bits. However, to 
retain some measure of compatibility 
with old programs, the sharing mode 
value of zero (in bits 4 to 6) is defined 
as compatibility mode. 

Compatibility mode enables old ap¬ 
plications to share files without com¬ 
promising the integrity of new applica¬ 
tions. Mixing compatibility mode with 
other file sharing modes is allowed in 
only one case: a file that is made read¬ 
only (by DOS ATTRIB) can be opened 
multiple times for read-only access in 
compatibility mode, and can simul¬ 
taneously be opened for read-only ac¬ 
cess in deny-write or deny-none shar¬ 


ing mode. This exception allows .COM, 
.EXE, and data files to be opened by 
both old and new programs if they first 
are made read-only. Any other attempt 
to open a file with a mix of com¬ 
patibility mode and any of the deny 
modes will result in Open File returning 
error 5 (access denied), with an ex¬ 
tended error code of 32 (sharing viola¬ 
tion). 

Developers of new application 
programs (even programs that are 
not intended for use on a LAN) 
should not use compatibility mode, 
but instead should choose an ap¬ 
propriate deny mode. Indeed, the 
DOS method for flagging sharing viola¬ 
tions would seem to be sufficient in¬ 
centive not to use compatibility mode: 
when an attempt is made to open a 
file in compatibility mode, but that file 
is already open in a conflicting deny 
mode, an interrupt 24H (critical error) 
is generated. If the program has in¬ 
stalled its own critical error handler, a 
call to DOS function 59H (Get Ex¬ 


tended Error) will (again) return error 
32. However, if the standard DOS 
error handler is in use, an obscure 
message such as the following 

Sharing Violation error reading drive 
F: 

Abort, Retry, Ignore? 

will be returned on the screen. In con¬ 
trast, a file open call with any of the 
deny modes will simply return an error 
code that can be tested by program 
logic immediately following the call. 

All other DOS file open and/or create 
functions, including the ancient FOB 
functions, use the equivalent of com¬ 
patibility mode when opening a file. 
When using DOS functions such as 
5AH (create unique file), it is advisable 
to use the call to obtain the name of 
the created file, then close the as¬ 
sociated handle and open with function 
3DH using the appropriate sharing 
mode. (Note that FOB functions are ob¬ 
solete and should be avoided.) 

The sharing matrix in Fig 4, adapted 
from IBM’s PC-DOS Technical 
Reference, shows the results of open¬ 
ing a file for the first time, then, while 
the file is open, opening it subsequent 
times. The sharing mode overrules the 
access mode whenever a subsequent 
application opens the same file. If the 
file is first opened with deny-write shar¬ 
ing and read/write access, then it may 
be read and written to freely for the 
first open, but subsequent opens will 
be denied write access to the file, 
regardless of how it was opened. 

File sharing also seriously impacts 
DOS I/O performance. Typically, when 
DOS is asked to read data from a file, 
it will read a block of data from disk 
into an internal buffer, and satisfy the 
read request from the buffer. A sub¬ 
sequent read request might be satis¬ 
fied by using the already filled buffer, 
rather than performing a disk read, in¬ 
cidentally, these buffers are the ones 
specified by the BUFFERS statement 
in CONFIG.SYS. 

When a file is being shared among 
multiple PCs, having each DOS buffer 
the file locally could produce unex¬ 
pected results. If user A were to read 
data from a file that was locally buf¬ 
fered by DOS, and user B then wrote 
to that file, the new data written by 
user B would not be read by user A. 
DOS performs local buffering on 
shared files only when such a situation 
cannot occur. Thus, local buffering is 
used when a file is opened with deny- 
read/write sharing, or when a file is 
opened for read access and deny-write 
sharing. To accommodate older ap¬ 
plications, DOS also performs local buf¬ 
fering on files opened in compatibility 
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Open made 


7 6 

5 4 

3 2 

1 0 

! . 

Sharing 

0 

Access 


000 Compatibility 
001 Deny Read/Write 
010 Deny Write 
011 Deny Read 
100 Deny None 

Inheritance 

0 Inherited by Child Process 
1 Private to this Process 


Fig 3 Open file mode information. The access field describes the intended use of 
the file by the opening program. DOS 3.0 augmented the open mode by adding 
two more fields. The sharing field specifies the maximum access that subsequent 
users can obtain. The inheritance field allows greater security when a child 
process is created using DOS EXEC 


000 Read (Input) 

001 Write (Output) 

010 Read/Write (Input/Output) 


mode; in this case, the situation just 
described can occur and must be hand¬ 
led. 

The recently announced DOS version 
3.3 has added the COMMIT function, 
which flushes any locally buffered data 
to disk. Prior to this, the only way to 
flush the buffer was to close the file, 
then reopen it. This created a window 
of vulnerability in which another 
program could seize the file between 
the close and open functions, thus 
denying access to the original owner 
before processing of the file was com¬ 
plete. 

COMMIT is invoked through DOS 
function 68H. Upon entry, register BX 
holds the file handle; upon exit, AX con¬ 
tains an error code if the carry flag is 
set. 

Another DOS 3.3 function that enhan¬ 
ces file processing in LAN environ¬ 
ments is Set Handle Count. Previously, 
an application was limited to 20 open 
file handles. Now this can be increased 
using DOS function 67H: register BX 
passes the maximum handle count. 
This function requires a 4k memory 
block, so the program first must 
release memory using function 4AH 
(Set Block). 


DOS region locking 

Many applications will want to obtain 
finer control over data sharing than 
Open File can provide. For example, a 
LAN database might contain all data 
records in the same file; multiple users 
would need some method to coor¬ 
dinate access to records in that file. A 
typical DOS implementation would 
have each user open the file in deny- 
none sharing mode, then use region 
locking to control access into the file. 

Region locking is performed using 
DOS function 5CH (lock/unlock byte 
range). The registers that must be set 
upon entry are shown in Table 2. Upon 
return, AX will contain an error code if 
the carry flag has been set; attempting 
to lock a previously locked region will 
result in error code 33 (lock violation). 
As little as a single byte or as much as 
the entire file may be locked depend¬ 
ing on the offset into the file and the 
number of bytes. Locking beyond the 
physical end-of-file is allowed, and is 
valuable in certain situations, for ex¬ 
ample, when data is being appended 
to the file by multiple users. 

DOS is designed to protect regions of 
a file that have been locked from read¬ 


ing, writing, and overlapping locks by 
other users of the file. If another ap¬ 
plication attempts to read, write, or lock 
an already-locked region, DOS will 
return failure, and the extended error 
code (from DOS function 59H) will be 
33 (lock violation). Applications that 
open a file in compatibility mode and at¬ 
tempt to violate a lock by reading or 
writing are notified in a more assertive 
manner: a critical error (interrupt 24H) 
is generated, similar to the Open File 
situation described above. 

DOS region locking is functional, but 
by no means friendly. A one-to-one 
match must be present between lock 
and unlock calls in an application; DOS 
will not permit multiple locks to be un¬ 
done by a single unlock. The effect of 
closing a file (or exiting a program) 
with locks still in effect is undefined. Al¬ 
though some LANs will clean up locks 
when a file is closed, such amenities 
are not mandated by DOS. In extreme 
cases, the only way to clear a lock left 
in effect is to reboot the server. 

To ensure that locks are released, ap¬ 
plications should keep a table of active 
locks for each open file. Handlers 
should be installed for Ctrl-C exit (inter¬ 
rupt 23H) and critical error (interrupt 
24H) so that abnormal exits (as well as 
normal exits) will perform lock cleanup. 
But all of this housekeeping is annoy¬ 
ing, considering that DOS itself must 
keep a similar table to manage locks 
and certainly could improve system in¬ 
tegrity by releasing abandoned locks 
from its own information. 

Incidentally, the use of record locking 
for the DOS locking feature is a mis¬ 
nomer. DOS provides locking for a 
range of bytes in a file — nothing 
more. The application must determine 
which bytes to lock based on the file’s 
logical structure: a record in a 
database, a screen of a word proces- 


Register 

Contents 

AH 

5CH 

AL 

O to LOCK; 1 to UN¬ 
LOCK 

BX 

File handle 

CX 

File offset high word 

DX 

File offset low word 

Si 

Length high word 

Di 

Length low word 


Table 2 Byte Lock/Unlock. Using DOS 
function 5CH, applications can lock 
and/or unlock any range of bytes in a 
file. Locations that are past the end-of- 
file also can be locked 
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First 

file 
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mode 


Second and subsequent fileopen attempts 


Sharing —► 

Access 

1 

DENY 

READ/ 

WRITE 

DENY DENY 
WRITE READ 

DENY 

NONE 

COMPAT¬ 

IBILITY 
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R/W 
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R/W 
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R/W 
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R/W 
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R = Read 

R/W = Read/Write 

W = Write 


I I Open succeeds 

I _ Open fails with DOS error code 5 (access denied) 

H Open fails, interrupt 24H is generated 

K Open succeeds if file is read-only; else fails with error code 

^ Open succeeds if file is read-only; else interrupt 
24H is generated 


Fig 4 File-sharing matrix. Most of the relationships in file sharing are predictable, as indicated above. Compatibility mode is 
quirky and should be avoided by newly written applications 


sor, a group of cells in a spreadsheet, 
or other application-defined data or¬ 
ganisation. 

DOS supports automatic retries on 
both region locks and file opens. If a 
file open request conflicts with an exist¬ 
ing open on the same file, or if a lock 
request overlaps a previously locked 
region, DOS will delay a short time, 
then retry the request. Because locks 
in many applications may be of short 
duration, this reduces the number of 
lock failures that must be explicitly 
handled within the application. 

Retry counts and the delay between 
retries can be set with DOS function 


44H (lOCTL), subfunction OBH. Upon 
entry, AH contains 44H, AL contains 
OBH, CX contains the number of times 
to execute a delay loop, and DX con¬ 
tains the number of retries. Upon 
return, AX will contain an error code if 
carry is set. In a default situation, DOS 
will retry three times before accepting 
failure, executing the delay loop once 
between each retry. 

The time spent in the retry delay loop 
is machine-dependent, in that it 
depends on processor speed. The 
delay loop count set for an XT, for ex¬ 
ample, may be too fast for a Compaq 
Deskpro 386, causing retries to fail be¬ 


cause they were made too quickly. 
Developers can disable retries (by set¬ 
ting them to zero) and use a machine- 
independent delay within the applica¬ 
tion. 

Even developers who do not have ac¬ 
cess to a LAN can experiment with the 
file-sharing and region-locking features 
of DOS on a stand-alone PC. 
SHARE.EXE, a TSR program on the 
DOS distribution diskette, provides 
these features. Typically, it finds use 
on PCs that function as network ser¬ 
vers. It performs equally well as a test 
bed for exploring LAN file-access ques¬ 
tions. 
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Code 

Error 

32 

Sharing violation 

33 

Lock violation 

50 

Network request not supported 

51 

Remote cottiputer hot listening 

52 

Duplicate name on network 

53 

Network name not found 

54 

Network busy 

55 

Network device no longer exists 

56 

NETBIOS command limit exceeded 

57 

Network ad^tor hardware error 

# 

Incorrect response from network 

59 

Unexpected networi^ error 

60 

Incompatibie remote adaptor 

61 

Print queue full 

62 

Not enough space for print file 

63 

Print file was deleted 

'64'^ '■ 

Network name was deleted 

65 

Access denied 

66 

Network device type incorrect 

67 

Network name not found 

68 

Network nartie limit exceeded 

69 

NetBIOS sessioh lirhit exceeded 

70 

Temporarily paused 

71 

Network request not accepted 

72 

Print or disk redirection is paused 

84 

Too many redirections 

85 

Duplicate redirection 

86 

Invalid password 

87 

Invalid parameter 

88 

Network device fault 


Table 3 LAN-related error codes. These codes are returned from a call to DOS 
function 59H. Many are specific to NETBIOS or the IBM PC LAN Program, and 
should not be used for other vendors 


Deadlocks. In any kind of resource 
locking scheme, an application must 
be prepared for deadlock. This circular 
wait condition develops as follows: ap¬ 
plication A has a lock on record 100 in 
database X and application B has a 
lock on record 150, also in database X. 
To complete its transaction, application 
A needs to update information in 
record 150 that is related to informa¬ 
tion in record 100. Application A will at¬ 
tempt to lock record 150, but is 
rejected and must retry. But suppose 
that application B will not relinquish the 
lock for record 150 because it, too, 
must access record 100 to complete its 
transaction. A waits for B while B waits 
for A. The application must provide a 
means of backing out of such a trans¬ 
action and retrying the entire operation 
later. This deadlock situation is il¬ 
lustrated as follows: 

Application A Application B 
WAIT{RECORD;100) 

WAIT{RECORD:150) 

WAIT(RECORD:100) 

WAIT(RECORD;150) 

A situation such as this points out a 


capability lacking in DOS 3.x - the 
ability to perform transaction process¬ 
ing efficiently and reliably. As a result, 
some LAN vendors provide proprietary 
calls to perform transaction processing. 
Novell, for example, supports the idea 
of an atomic lock, in which an applica¬ 
tion can request multiple record locks 
with a single call and will be rejected if 
even a single byte of any requested 
lock is being used by another applica¬ 
tion. 

Semaphores. DOS also is lacking the 
synchronisation operation known as a 
semaphore, a software ‘traffic light’ that 
is visable to suitably written programs. 
The two fundamental operations of a 
semaphore are wait and signal. The 
wait operation checks to see if a 
semaphore is being used. If it is not, 
the applications can proceed and per¬ 
form the operation. At the end of the 
operation, the application will signal the 
semaphore to indicate completion. 

Applications must acknowledge the 
semaphore for it to work. Like a car 
running a red light, an application 
might choose to ignore a semaphore, 


which could lead to corrupted or lost 
data. For this reason, semaphores are 
more suitable for distributed applica¬ 
tions that rely on multiple processes 
(such as simulation) rather than with 
applications that share a common 
database. Programs in the latter 
category are better served by DOS 
region locking. 

Relatively speaking, a semaphore is a 
soft lock and DOS region locking is a 
hard lock. For region locking, the ap¬ 
plication must tell DOS where critical 
data is located within a file by specify¬ 
ing the offset into the file and how 
many bytes are to be locked. This al¬ 
lows DOS to reject a write request 
from a non-cooperative application. In 
contrast, a semaphore’s interpretation, 
and the compliance with that interpreta¬ 
tion depend entirely on the application. 

One means of creating semaphores 
in DOS is to define a SEMAPHOR file 
stored on a certain server. Then, by al¬ 
ways opening the file with Deny None 
sharing, the application could interpret 
each byte in the file as a semaphore 
number. For example, semaphore 
(byte) 10 could be interpreted to mean 
something like ‘wait until process X is 
completed’. By invoking DOS function 
5CH with a request to lock, the applica¬ 
tion, in effect, has performed a wait 
operation. The application would con¬ 
tinue to attempt to lock the byte until 
DOS indicated the lock had suc¬ 
ceeded. By invoking DOS function 
5CFI with a request to unlock, the ap¬ 
plication would perform a signal opera¬ 
tion. 

Extended error codes 

More exasperating than any feature 
missing from DOS is the variability of 
error information when using a LAN. 
Because much of the functionality of a 
LAN is not actually contained in DOS, 
the errors returned often reflect nuan¬ 
ces in a vendor’s implementation; thus, 
they must be treated carefully. 

DOS 3.0 introduced function call 59H, 
which retrieves extended error informa¬ 
tion. Upon entry, register AH is set to 
59H and BX to 0. Upon return, register 
AX obtains the extended error number, 
BH indicates the error class, BL indi¬ 
cates a suggested action, and CH, the 
locus. About 70 error codes exist that 
might be returned; the LAN error codes 
of note are listed in Table 3. Interesting¬ 
ly, of the codes listed, only 32 (sharing 
violation) and 33 (lock violation) were 
defined in DOS 3.0. 

Many of the error codes are fairly 
specific to PC LAN and/or NETBIOS 
and are returned only from NETBIOS 
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In the pre-LAN era of PCs, one copy 
of an application was sold for every 
user wanting to run it. A LAN 
presents pricing problems for software 
vendors because one copy of an ap¬ 
plication might be placed on a server 
and shared by many users. It is dif¬ 
ficult to maintain a per-user price in a 
multi-user environment. Solutions in¬ 
clude: 

• Requiring each network user to 
purchase a copy of the package, 
even if it will be installed on a LAN, 

• Site licensing — allowing the pur¬ 
chaser to make copies of the 
documentation for internal users 
and install it on any of their PCs 
or LANs. 

• Providing an A/-user package that 
has one set of diskettes and N 
manuals. Typically, the price is 
lower than for A/single packages. 

The first solution is straightforward, 
if not appealing, and the second one 
is more attractive to very large 
users. However, most LAN packages 
are sold under some variation of the 
third approach. Although rr.cst ven¬ 
dors of multi-user LAN software per¬ 
mit users to copy freely software to 
a server and to make backups, 
some use a copy-protection scheme 
in order to limit the maximum num¬ 
ber of users that can access the ap¬ 


LAN copy protection 


plication. This is accomplished in 
several ways. 

The worst method (from a user 
standpoint) is to require a key disk in 
the workstation. The application is 
loaded into a PC from a file server, ex¬ 
ecuted, and then it checks for a key 
disk in the PC’s disk drive or a signa¬ 
ture on a hard disk. This technique is 
a carry-over from copy-protection 
schemes used on stand-alone PCs 
and is disappearing rapidly. 

A better method is to license the 
software to a server and then have an 
installation procedure that reads the 
serial number from a key card or the 
unique LAN adaptor address from the 
server. Most major vendors that 
market server hardware (Nestar, 
Novell, and 3Com, for example) offer 
this capability. Often, the LAN vendors 
themselves distribute their file server 
software in this manner. The major 
drawback to this approach is that the 
method varies among LAN vendors. 
The applications vendors must provide 
installation drivers for the different 
LANs in order to retrieve the file serv¬ 
ers serial number (such as the 
NetWare file server key card number). 

A LAN vendor could require that the 
software be installed for N number of 
PCs by having the purchaser supply 
the LAN adaptor addresses of those 


PCs wishing to operate the software. 
Unfortunately, this multiplies the 
problem of the scheme above, as 
more different kinds of LAN hardware 
are available than are file servers. 

The maximum number of users can 
be controlled: (1) via the fake 
semaphore scheme, (2) by creating a 
unique temporary file on a server each 
time the application is invoked and 
counting the number of open tem¬ 
porary files, or (3) by simply using a 
shared file with a length of one byte to 
indicate the number of current users. 
The user must be careful, however, to 
resolve problems such as users turn¬ 
ing their machines off without exiting 
an application. DOS locks are not 
necessarily released when a PC is 
turned off. The second scheme is at¬ 
tractive because many vendor LANs 
occasionally poll a workstation to make 
sure it is still alive, and they close its 
files and release locks once they deter¬ 
mine it is not. 

The most interesting aspect of the 
various techniques to connect an ap¬ 
plication to a LAN is that they do not 
involve physically encrypting or chang¬ 
ing the format of a disk. Software can 
easily be copied onto the network 
from disks, but it will run only under 
certain conditions. 

J Scott Haugdahl 


emulators when writing applications for 
non-IBM LANs. The locus value in CH 
should be 3 when a network problem 
is detected, but all LAN-related errors 
may not set it consistently. Wherever 
possible, it is best to avoid creating de¬ 
pendencies on any but the most 
general error codes. 

Other LAN functions 

Through interrupt 21H, DOS provides 
some LAN-related functions that are 
best avoided by portable LAN 
software. They are used by DOS itself 
or by networks such as IBM PC LAN. 
Access to the functions they provide is 
usually incorporated into each vendor’s 
network shell. 

DOS function 44H (fOCTL) includes 
three LAN-related subfunctions: 09H 
determines if a device has been 
redirected — programs such as 
CHKDSK use this call to avoid examin¬ 
ing a network drive; OAH determines if 
a file handle is local or remote; and 
OBH sets retry counts and delays. 


Function 5EH also has three LAN sub¬ 
functions. Subfunction 0 (get machine 
name) is supported by the IBM, 
Microsoft, Novell, and 3Com networks. 
Curiously, no corresponding function is 
offered for setting the machine name — 
that depends, instead, upon the im¬ 
plementation. This function would be 
useful in designing an electronic mail 
system in which a mailbox file for each 
user was created on a server using the 
machine name; however, because that 
name can contain 15 characters, a 
more complex scheme is needed. 

Subfunctions 2 and 3 (set printer 
setup and get printer setup, respective¬ 
ly) set or get a printer set-up string that 
is sent to a printer just before the user 
output. The string could be used to 
select printer options, such as com¬ 
pressed or draft-quality output. Unfor¬ 
tunately, no ‘printer reset string’ func¬ 
tion exists to deselect options; sub¬ 
sequent printer users will be subject to 
the selections already existing from the 
previous print job unless they counter 
with their own printer set-up string. 


DOS function 5FH contains two sub¬ 
functions to control device redirections. 
Calling sublunction 3 (redirect device) 
once a printer has been specified, the 
printer output is buffered and sent to 
the remote printer spooler for that 
device. Printers are redirected at the 
BIOS (interrupt 17H) level, not just the 
DOS level, if a file is specified, then a 
source drive letter is redirected to a 
destination network path. Device 
redirections are cancelled using sub¬ 
function 4 (cancel redirection). 

Multi-user databases 

Because virtually every true multi-user 
LAN application (including simul¬ 
taneous file sharing, not just file lock 
out) is built on top of a DBMS 
(database management system) that, 
in turn, runs on top of DOS, LAN 
databases warrant discussion. Bringing 
a DBMS into a LAN opens up new 
capabilities, not the least of which is 
multi-user access. This can mean that 
an ‘unlimited’ number of users have ac¬ 
cess to a database, but performance of 
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the network and server will dictate 
otherwise. The vendor may restrict the 
number of users for licensing reasons. 
(See the box ‘LAN Copy Protection’ on 
the previous page.) 

Whenever possible, the DBMS should 
also add value to DOS, such as provid¬ 
ing additional user name/password 
security and audit trails of file usage. 
The security or integrity of a database 
file can be enhanced further by permit¬ 
ting different levels of access to 
records and even fields. Unfortunately, 
DOS provides no hooks for these fea¬ 
tures, so the application must supply 
its own methods of security. 

If multiple servers are supported, then 
databases and index files may be split 
across servers for security, perfor¬ 
mance, or fail-safe operation. For ex¬ 
ample, an accounts receivable 
database may be on one server and 
the general ledger database on 
another, provided that the DBMS ap¬ 
plication integrates the two servers 
together. Under such an arrangement, 
failure of the general ledger server 
should not disrupt the operation of ac¬ 
counts receivable. 

In a LAN environment, users are ac¬ 
cessing records, changing them, ad¬ 
ding new ones, and so on. In such a 
dynamic situation, the DBMS should 
provide an automatic retry mechanism 
on locked data. A user’s request for 
data should not always be rejected the 
first time, because the desired data 
may become available a second or two 
later. 

LANs provide some new choices to 
the designer of a data manager. One 
such choice is essentially an extension 
of the stand-alone PC design. The 
DBMS and the application both 
operate in the same PC. This means 
that, in addition to the DBMS being 
loaded into every PC operating the ap¬ 
plication and consuming a lot of RAM 
(memory overhead), the DBMS must 
handle all of the file-access, record¬ 
locking details (CPU and LAN I/O over¬ 
head). (Ashton-Tate’s dBase III Plus 
falls into this category.) A better ap¬ 
proach has the PC acting as a back¬ 
end DBMS and handling all transac¬ 
tions in an orderly fashion as they are 
received from application PCs. This 
‘DBMS server’, or back-end database 
may have its own hard disk or use a 
file server’s disk. Security is also en¬ 
hanced because users will not be able 
to modify the DBMS code. Some draw¬ 
backs are that the developer has to 
use interprocess communications 
protocols not provided by DOS but uni¬ 
que to a particular LAN, and that a 
failed DBMS server may mean that 


users will not be able to run the ap¬ 
plication. 

Operational pitfalls 

The predicaments that arise in operat¬ 
ing DOS applications on LANs general¬ 
ly result from a misunderstanding of 
the use of an application (assuming it 
can be used on a LAN in the same 
way it is used on a stand-alone PC) or 
a procedural problem (thus the need 
for LAN administrators). Often, a ven¬ 
dor’s LAN application is simply a 
warmed-over version of its original 
stand-alone offering. Mostly, DOS is 
not the culprit. 

One procedural problem arises with 
1he use of RAM disks. Users may find 
a particular operation too slow on a 
LAN and resort to temporarily copying 
a file from a server to a local RAM 
disk. If more than one user does this, 
obviously the last user to copy it back 
to the server has made that file the per¬ 
manent copy. In such a case, the file¬ 
sharing safeguards imposed by DOS 
are circumvented and therefore nul¬ 
lified. 

Shared printers seem to cause more 
problems than any other components. 
LANs give users access to a large 
variety of printers, including laser 


‘It is hard to build a LAN 
environment with current 
DOS services. Some 
issues must be 
addressed using DOS 
and server processes. ’ 


printers, and even plotters. In a com¬ 
mon situation, the user sends a job to 
a printer that includes control strings to 
select unusual printer options, leaving 
the printer in some unknown state. The 
next print job may be interpreted as 
dot graphics when it should have been 
text. DOS addresses this problem with 
function 5EH, but in an incomplete and 
vendor-dependent fashion. 

Fortunately, this situation has many 
acceptable non-DOS solutions, the 
simplest of which is to require all users 
to attach a printer reset string to the 
top of every print job. Another is to 
have the word processor automatically 
send a control string to the printer 
before the text (WordPerfect allows for 
such an action). Still another approach 
is to have the server include, in its ban¬ 
ner page, a printer reset sequence. 


This leads to another issue: control 
over printer selection. Most LANs can 
specify parameters such as printer 
type, where it is located, what type of 
form should be used, number of 
copies, and whether a banner page is 
desired. The most LAN-portable means 
to use these features is to configure 
them (using LAN-specific commands) 
before entering the application and to 
assign to one of the standard DOS 
printers (LPT1, LPT2, or LPT3) or com¬ 
munications ports (COM1, COM2). 
Flowever, not all LANs support network 
printing to all devices; some redirect 
only LPT1. 

Some LANs, such as Novell’s 
NetWare, require the user (not the ap¬ 
plication) to set these parameters 
before they are to use the network 
printers. Others, such as Nestar’s sys¬ 
tem, allow an application to insert a con¬ 
trol string (before the printer control 
string discussed above) to select which 
printer to use, number of copies, type of 
form, priority of job, and so on. The LAN- 
provided software that drives the shared 
printer must have operator control for 
setting forms, name of printer, etc. 

Because output to LAN printers is 
spooled, the user often must decide 
when to actually send the spooled out¬ 
put to the remote printer. Many LANs 
provide an explicit command for this 
function. Some experience a time-out 
after so many seconds of not receiving 
data and automatically send the 
spooled output that has been received; 
this can lead to fragmented output 
jobs. Others (Novell, for example) 
automatically send the spooled output 
when DOS function calls are used and 
the printer handle is closed. Most net¬ 
works offer some combination of these 
techniques. 

Applications that directly access the 
printer or communications port 
hardware are not LAN-compatible: 
printer output cannot be redirected. A 
possible solution for such ill-behaved 
programs is to send printer output to a 
disk file, then print that file. Although 
many LANs redirect the BIOS printer in¬ 
terface and the DOS interface, the 
most portable strategy is to use DOS 
file open, write, and close calls for the 
printer. 

Printers, however, are not the only dif¬ 
ficulties confronting a LAN-compatible 
program. Suppose a text editor creates 
and uses a temporary file called 
EDIT.TMP in the current directory 
while it is running. If two operators on 
a LAN are using this editor in the same 
directory, they will both try to use this 
file, with undesirable results. Even a 
temporary file name based on the 
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name of the file being edited is not 
guaranteed to be unique. The best as¬ 
surance of creating a unique temporary 
file name is to use DOS function 5AH. 
Another problem involves application 
defaults. If the defaults are not con¬ 
tained with the file itself, users may be 
faced with default settings they do not 
like or some that are not applicable to 
that file. In a single-user environment, 
defaults typically are placed in the 
directory where the application is in¬ 
stalled, or possibly in the current direc¬ 
tory. If the application is installed on a 
server, or multiple users operate in the 
same directory, this approach prevents 
users from selecting personal defaults. 
Worse, a change of defaults by one 
user affects all other users. One pos¬ 
sible solution is to use DOS environ¬ 
ment variables to specify the configura¬ 
tion settings or the location of a con¬ 
figuration file. This method also can be 
convenient to control the location of 
temporary files so the user can have 
them placed on a RAM disk. 

The missing iinks 

For most applications, DOS support for 
LANs is summarised by just two func¬ 
tions: open file and lock/unlock. To fit 
the model DOS provides, all informa¬ 
tion shared by a multi-user LAN ap¬ 
plication must be communicated 
through files. No functions are avail¬ 
able in DOS that would allow, for ex¬ 
ample, two programs to communicate 
data by sending messages to each 
other. 

Moreover, DOS currently offers no 
facilities for establishing sessions be¬ 
tween applications. Protocols such as 
IBM’s Advanced Program-to-Program 
Communications (APPC) or NETBIOS 


can be used, but then the application 
is, in essence, bypassing DOS. DOS 
provides but a tiny bit of the functions 
required at layer 7 (application ser¬ 
vices) of the Open System intercon¬ 
nect (OSI) reference model as defined 
by the International Standards Or¬ 
ganisation (ISO) — the layer that sup¬ 
ports end-user applications in a net¬ 
work. (The OSI model defines seven 
layers of architecture for use in the 
design of heterogeneous networks.) 

These missing links will only become 
standardised in future releases of 
DOS. As information becomes avail¬ 
able about IBM’s new Operating Sys¬ 
tem/2 (OS/2, the recently announced 
80286 protected-mode version of 
DOS), perhaps some of the gaps will 
be filled. Until then, de facto standards 
such as NETBIOS will have to suffice. 
Other issues that need to be resolved 
include security, audit trails, and fault 
tolerance. 

For the present: it is difficult to build 
an efficient LAN environment entirely 
with DOS services (the infamous PC 
LAN Program versus Novell NetWare 
argument). Thus, these issues should 
be addressed using a combination of 
DOS and server processes. This is 
precisely the approach taken by OS/2, 
which can be used as a server to DOS- 
based workstations, as well as other 
OS/2 workstations. OS/2 also will sup¬ 
port interprocess communications with 
other OS/2 workstations (but not with 
DOS 3.x). 

But even though OS/2 is a major im¬ 
provement, it would seem that DOS 
could add LAN support features 
without becoming overly complex. A 
wish list for DOS features includes in¬ 
terprocess communications, transac¬ 
tion support, and semaphores. In spite 


of OS/2, DOS 3.x will continue to serve 
well into the future as a platform for 
both stand-alone and LAN-based ap¬ 
plications. 

Ensuring that DOS applications are 
transportable from LAN to LAN re¬ 
quires the avoidance of dependencies 
on individual LAN workstation and serv¬ 
er software. This signals the need for 
the creation of functions that are al¬ 
ready available in some vendor’s ser¬ 
vices, as was shown with semaphores. 

Applications that merely need to ac¬ 
cess LAN resources can coexist with 
LANs if they follow some basic rules. 
They should open files using the new 
file sharing modes rather than com¬ 
patibility mode. Wherever possible, 
they should use DOS services in 
preference to BIOS or hardware inter¬ 
faces, especially for printers. Ambitious 
applications that want to use the multi¬ 
user potential of a LAN may find DOS 
seriously lacking. Although the file-shar¬ 
ing and locking features of DOS can 
mediate multi-user access to files, 
DOS cannot provide true interprocess 
communications. Operations such as 
semaphores and transaction process¬ 
ing must be implemented primarily by 
the application. 

The practical implementation of LANs 
was hampered initially by DOS’s lack 
of functionality. Now that DOS sup¬ 
ports the bare LAN essentials, such as 
file and device sharing, it defines a 
standard for these functions. However, 
LANs are becoming more sophisti¬ 
cated, and DOS is again being pushed 
beyond its capabilities. Users can look 
to progressive developments in DOS 
(and its new sibling, OS/2) to deliver 
the next level of standardisation. 


END 



Make sure you get your 
copy of Australia’s new 
# 1 computer newspaper. 


Available on Sydney 
newsstands every Monday. 

For further information, call our 
Circulation Manager on (02) 264 1266. 
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Onahip 

Steve Withers and Peter Tootill examine the advantages of 

high speed modems. 


Until a few years ago the most com¬ 
mon standard for dial-up computer sys¬ 
tems was V21 (300bps). The introduc¬ 
tion of Viatel gave a boost to V23 — 
this standard gives 1200bps to the 
user, but only 75bps back to the host 
system — which is fairly good if you 
only want to look at or download infor¬ 
mation. More recently, V22 modems 


Software — Specials 

Lotus 1, 2, 3 $599 

Lotus HAL $215 

Symphony $910 

dBase III + $890 

M/Mate Adv.2 $740 


have become popular. They provide 
1200bps in both directions at the same 
time, but even this speed means it 
takes about 15 seconds to fill an 80 
column screen. V22 modems have 
now fallen to a price that more hob¬ 
byists can afford. In the last few weeks 
I have seen branded models selling at 
around $500. 


Hard Disk — Specials 

20Mb Seagate Kit $680 

30Mb Seagate Kit $740 

30Mb Voice Coil $1120 

40Mb Voice Coil $1350 

80Mb Voice Coil $1980 


If you want to go faster, V22bis gives 
2400bps. Several bulletin boards now 
offer this speed, but the modems are 
still expensive — expect to pay over 
$ 1000 . 

As speeds increase some sort of 
error correction becomes essential. In 
recent issues I’ve discussed protocols 
like Kermit and Xmodem, but they are 
only concerned with file transfer. At 
high speeds a poor line can make it 
hard to sign on to a system. Try enter¬ 
ing your password when the phone line 
is trying to help by adding the odd 
curly bracket! 

Noise can also be a problem when 
searching a database. A few extra 
characters appearing in a command 
string can have a very different effect 
from what you expected, so it is pos¬ 
sible to waste a lot of (possibly expen¬ 
sive) time until the command gets 
through unaffected. 

ARQ (Automatic Repeat on reQuest) 
modems get round this problem by 
sending the data in blocks with a CRC 
check, but this results in data being 
transmitted in fits and starts which can 
be very intrusive. The new V32 modem 
standard uses a system called Trellis 
Code Modulation (TCM) which inter¬ 
leaves the data with extra information 
that allows the receiving modem to 
determine the most likely format of the 
data. Very nice, very fast, but (at 
present) prohibitively expensive for 
domestic use. 

Crosstalk add-on 

An APC reader has written a program 
to allow IBM users to run Crosstalk 
XVI with a V23 modem without a baud 
rate converter. The program sells for 
$19.95, post paid. Orders or enquiries 
should be addressed to Peter Johnson, 
50 Bayswater Road, Moonah, Tas 
7009. Telephone (002) 72 6412. 

PC-Talk 

PC-Talk IV has now appeared, and in 
a significant break with tradition it is 


ULTRA PC XT Turbo — From Imagineering 

With 640Kb RAM, Dual 360Kb Floppy Drives, Serial, Parallels 
Games Ports plus clock MS-DOS 3.2/GW-Basic with Manuals. 

12 Months — Fuii Warranty 

With ADI 14” Monochrome — $1890 

With ADI Hi-Res Color — $2390 

With ADI EGA Monitor — $2750 

ADD — 20Mb Hard Disk — $700 

All Prices Include Sales Tax, Delivery Extra. 


Sujon Computer Services 

A Division of Sujon Enterprises P/L 

905 Toorak Road, Camberweii 3124 
Phone (03) 299 2100 Fax (03) 29 1307 



U J 0 n 

Computer Services 
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being sold as a commercial product 
(earlier versions were distributed as 
Shareware). Priced at $US99, the new 
version provides macros, Xmodem 
/CRC and Kermit protocols, and VI 00 
emulation. Although I haven’t seen the 
programs, I have heard that it is unlike¬ 
ly to make a fortune for its author. 

System news 

Victoria now has three public-access 
videotex systems. Videotext/4000 acts 
as a demonstration system for the 
videotex host package written and sold 
by its sysop, Luke Groeveneid. The 
other two systems — Teletex Connec¬ 
tion and Mousetext - both use Luke’s 
software. 

In Queensland, SVI is back online fol¬ 
lowing extensive repairs necessitated 
by a power spike. Cynthia is also back 
in action, but I haven’t heard the 
reasons for its absence. Some other 
changes from this part of the world will 
be found below. 

Although the ACT’s Comtel system 
has closed, it should be back in opera¬ 
tion in a different part of the country in 
a short time. 

Acknowledgements; Jeff Campbell, 
Bill Cholakoviski, Glen McBride, Greg 
Noonan and Brendan Pratt. 


New systems 


Vic 

Melbourne Atari Computer Enthusiasts 
(03) 391 5927. Weekends only. 

Teletex Connection (03)470 6827. P. 
Darren Sapwell. 6am-10pm daily. V23 
videotex only. 

Mousetext (059) 42 5528. P. Glen 
McBride. 10am-10pm daily. V23 
videotex only. 

Qld 

Recfiffe Library (07) 283 0315. 6pm- 
8am Mon-Fri, 24 hours weekends. 

WA 

WA Atari Computer Enthusiasts (09) 
306 2134. Graham Basden. 


Updates 


NSW 

Your Computer (02) 669 1385. MV. 24 
hours daily. 

ACT 

Comtel Offline 

Vic 

DECUS Melbourne (03) 63 9133. M. 
Peter Hill. 24 hours daily. V21, V22, 
V22bis, V23. FidoNet 155/310. 
Videotext/4000 (03) 741 3295. P. Luke 
Groeveneid. 6am-11pm daily. V23 
videotex only. 


Qld 

Cynthia (07) 262 1269. Martin Joseph- 
son. 24 hours daily. 

Kangaroo Point TAPE (07) 393 1767. 
Troy O’Malley and Tim Mansfield. 9am- 
10pm weekdays, 24 hours weekends. 
V21, V23. 

Microlynx (07) 393 5352. Craig Upton. 
7pm-7am weekdays, 24 hours 
weekends. Formerly Connect-64. 


The material in this column is 
presented in good faith, but as it is 
collated from material provided by 
readers, APC cannot take respon- 
sibiiity for its accuracy. New informa¬ 
tion and corrections are always wel¬ 
come (but please mention whether or 
not you can vouch for accuracy of the 
material provided), and should be 
sent to: Steve Withers, C/- Computer 
Publications, 47 Glenhuntly Road, El- 
wood, Vic 3184 or to Viatel mailbox 
063000030. Acknowledgements will 
normally be made through this 
column. You may also like to send a 
copy of the information to the 
Australian PAMS Coordinator at one 
of these addresses: 

PO Box E41, Emerton, NSW 2770. 

ASCnet prophet@runx 

Prophet BBBs (02) 628 7030. _ 


NEW CASE FOR THE SYSTEM II 
NEW PANEL DISPLAY FOR THE 
ALL COMPUTER SYSTEM 
(including 386 SYStem) 

FCC APPROVED OEMS WELCOME 



3 1/2’’ FDD CABINET AND POWER C0RD< 
(WE OFFER THE DATA CABLE TOO) 


I 

k 


■i 



POWER SWITCH 
(WE OFFER THE POWER SUPPLY) 


PD-003 

(AVAILABLE) 


IN WIN DEVELOPMENT INC 

5-1 FI., No. 486, Fu Hsing N. Rd. Taipei, 10483, Taiwan, R.O.C. P. 0. Box 101-346, Taipei, Taiwan 
Tel; (02)501-2451 Fax: 886-2-501-2450 Telex: 27092 INWIN 
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"The Australia-wide mail-order 
r software and board supplier for 
computer professionals .. 


PROGRAMS 



dBase III + 

$875 

Microsoft C 

$780 


Lotus 1-2-3 

S569 

Javelin 

S295 


Specials 


Wordstar 2000 -I- 

$345 


Windows Muitimate Adv II 

$179 $795 


Turbo Pascal 

$129 

Word 3.1 
$549 


IBM Software 

MS Access 

$399 1 

MS Chart 

$495 

Chartmaster 

$585 

Clickart Personal Publisher 

$289 

Clipper 

$875 

Copy II PC 

$89 

Copywrite 

$89 

Crosstalk XVI 

$199 

dBase 111 Plus 

$875 

Desqview 

$169 

Diagram Master 

$595 

Fastback 

$179 

Fastgraphs 

$395 

First Choice 

$299 

MS Flight Simulator 

$99 

Framework II 

$999 

Graph writer 

$795 

Harvard Presentation Graphics 

$595 

Harvard Project Manager 

$699 

lcontrolUK2.3 

$99 

Javelin 

$295 

Lotus 1-2-32.01 

$569 

Lotus Hal 

$270 

Lotus Manuscript 

$795 

Multimate Advantage II 

$795 

MS Multiplan 

$369 

Norton Commander 

$129 

Norton’s Utilities 4.0 

$139 

Paradox 

$995 

Printshop 

$103 

Printworks DM 

$129 

MS Project 

$649 

Q&A 

$629 

Rbase System V 

$1195 

Reflex 

$185 


JULY TOP 10 

1. totus 1-2-32.01 

2. dBase 111+ 1.1 

3. Microsoft C Compiler 4.0 

4. MacOmnis3-i- 

5. Lotus Hal 1.0 

6. Borland Turbo Pascal 

7. Microsoft Word 

8. Microsoft Excel 

9. Multimate Adv. I11,0 

10. MacOvervue 


Sidekick NCP 

$109 

Sideways 

$148 

SignMaster 

$395 

Silk 

$299 

Superkey 

$119 

Super Calc IV 

$650 

Symphony 1.2 

$895 

Timeline 

$595 

MS Windows/Mouse 

$369 

MS Word 3.1/Mouse 

$799 

Ventura Publisher 

$1195 

WordPerfect 4.2 

$625 

Wordstar 2000+ 

$345 

X-Tree 

$99 

and much more . . . 

Phone 

IBM Boards 

AST Sixpak Plus (Desqview) 

$430 

AST Fourport/Xenix 

$865 

AST Rampage 

$1140 

DCAIRMA 

$1795 

Hercules Graphics Plus 

$550 

Intel Above Board AT 

$865 

' Intel Above Board PC 

$599 

MFAX96 PC/FAX Card 

$1599 

1 Paradise AutoSwitch EGA 

$795 

PersyslBOB16 

$860 

1 QuadramEGA+ 

$725 

1 STB EGA 

$549 

Accessories 

1 Logitech Mouse 

$199 

• Microsoft Mouse 

$269 

' Xidex DSHD Diskettes (10) 

$49 

and much more . . . 

Phone 


^ HOTLINE: 
( 08 ) 326 1313 

8 / 230 South Road Morphett Vale SA 5162. 
POB0X8O MorphettVale SA 5162. 
Facsimile: (08) 338 1621 


Phone now for our special 
Government and Corporate 
Price Lists for even bigger 
savings! 


1 

Macintosh Corner 

Filevision 

$159 

Flight Simulator 

$99 

Jazz1A 

$455 

dBase 

Phone 

MegaFiler 

$269 

MS Chart 

$189 

MS Excel 

$699 

MS File 

$359 

MS Works 

$499 

MS Word 

$669 

MS Multiplan 

$349 

Overvue 

$399 

Ragtime 

$625 

Reflex 

$169 

Programmer’s Corner 

Microsoft C Compiler 

$780 

Cobol Compiler 

$1099 

Fortran Compiler 

$780 

Macro Assembler 

$330 

Quick Basic 

$169 

Borland Eureka 

$139 

Turbo Basic 

$139 

Turbo C 

$139 

Turbo Database 

$105 

Turbo Editor 

$105 

Turbo Lightning 

$139 

Turbo Pascal 

$129 

Turbo Tutor 

$59 

Turbo Prolog 

$139 

B-Trieve 

$550 

BRIEF 

$315 

Dan Bricklin’s Demo Program 

$149 

Modula 2/86 Plus 

$315 

Multi Halo 

$605 

P-link86Plus 

$825 

Large library of programs 

Phone 


J 


* All prices include sales tax and 
full factory warranty. 

* Australia-wide delivery extra. 

* Phone us first for any item. 

* All software is latest release. 

* Dealer enquiries welcome. 



All prices subject to availability E & OE. 
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DIARY DATA 


Readers are strongly advised to check details with exhibition organisers 
before making travel arrangements to avoid wasted journeys due to 
cancellations, printers’ errors, etc. 


Adelaide 


Sydney 

Sydney 

Melbourne 


Melbourne 


Jakarta 


Comtec ’87 
Contact: Comtec 
Administration Office 
112 Magill Road 
Norwood SA 5067 
(08) 42 9093 
Macworld Expo ’87 
Contact; Stephen Moore, 

Karen Rickwood 
(02) 439 5f33 
Comdex ’87 
TIG Australia Inc. 

8 West Street 
North Sydney NSW 2060 
(02) 959 5555 
ACC ’87 
Contact: Riddell 
Exhibition Promotions 
135-141 Burnley Street 
Richmond Vic 3121 
(03) 429 6088 
Labex ’87 

Contact: BPI Exhibitions Pty Ltd 
PO Box 204 

Strawberry Hills NSW 2012 
(02) 266 9799 or 
(03) 699 9266 
Computer Indonesia & 

Business Indonesia 
Contact: Australian 
Exhibition Services Pty Ltd 
Suite 3.3 llloura Plaza 
424 St Kilda Road 
Melbourne Vic 3004 
(03) 267 4500 



August 3-5, 1987 


August 3-5, 1987 

August 19-21,1987 

September 8-10,1987 


September 21 -24,1987 


October 20-24, 1987 


USER GROUPS 


Below is a list of updates and additions to the full User Group listing 
which Is available to readers on request Please send a SSA envelope to 
‘User Groups’, APC, 124 Castlereagh Street, Sydney 2000. 


NSW 

The Macarthur Microbee Users Group 
has recently been formed catering for 
Microbee users in the south west area 
of Sydney. The group meets on the 
second Friday of each month com¬ 
mencing at 7.30pm. Meetings are held 
at Sarah Redfern High School, Room 
402, Pembroke Road, Minto. For fur¬ 
ther information contact Daryl Hadkins, 
Secretary, 29 Brisbane Road, 
Campbelltown. Telephone (046) 252 
900. 

The Sydney Commodore Users 


Group now meets on the second 
Friday of each month (changed from 
the second Wednesday). The venue of 
Ryde Catering College and the time of 
7.15pm remain the same. For more 
details contact the Sydney Commodore 
Users Group, Box 1542 GPO, Sydney 
2001. RCOM BBS (02) 667 1930. 

Vic 

A new user group catering for IBM- 
compatibles has been formed in Wan- 
garatta, Victoria. The group is called 
the North East Personal Computer 


Users Group (NEPCUG), and meets 
on the first Thursday of each month 
commencing at 7.30pm. For more infor¬ 
mation contact Jane Bertram on (057) 
214 201. 

The Computer Users of Victoria 
(CUVIC) caters for Compucolor II, Intel- 
color and IBM computers, meets on 
the first Wednesday of each month at 
the Surrey Hills Neighbourhood Centre, 
157 Union Road, Surrey Hills 3127. 
For more details contact the Secretary, 
Howard Rice, PO Box 420, Camber¬ 
well Vic 3126. Telephone (03) 277 
2957. 
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Canberra Micro-80 Users Group 
Inc caters for Tandy 8-bit or 16-bit 
machines or similar microcomputer sys¬ 
tems. The group meets on the third 
Monday of each month commencing at 
7.30pm in Room 2 of the Griffin 
Centre, Bunda Street, Civic Centre, 
Canberra. For more information con¬ 
tact the Secretary, Don Jender, 18 Cal- 
labonna Street, Kaleen ACT 2617. 
Telephone (062) 413 764 (AH). 


first Monday of each month commenc¬ 
ing at 7.30pm. For more information 
about the Club, contact the Secretary, 
Tony Moore, Townsville PC Club, PO 
Box 92, Townsville 4810. Telephone 
(077) 722 722. 

A new General Secretary of the Bris¬ 
bane TRS-80/System 80 Computer 
Group has recently been elected at its 
recent annual general meeting. All cor¬ 
respondence should be now addressed 
to Mr F J Seccull, 41 Montclair Street, 
Aspley 4034. Telephone (07) 263 6313. 


Microbee Users Group of WA is GPO 
Box N1090, Perth WA 6001 The 
group caters for both Microbee and 
Mitac computers and meets on the first 
Sunday of each month at 7pm at the 
Leederville Technical College 
Cafeteria, corner of Oxford and Rich¬ 
mond Streets, Leederville. Membership 
information may be obtained by 
telephoning (09) 417 1374 or (09) 446 
8619. 


Qld 

The Townsville PC Club meets on the 


WA 

The new postal address for the 


NUMBERS COUNT 


This month Mike Mudge looks at Cyprian’s Last Theorem 


This theorem is due to the Reverend 
DC Stockford; acknowledgement is 
also due to Mr M Kochanski who has 
carried out significant empirical and 
theoretical studies related to the 
theorem. 

Clearly 3^+4^=5^ the smallest integer¬ 
sided Pythagorean triangle, is familiar 
to many readers; however, it is less 
well-known, although equally trivial, 
that 3^+4^+5^=6^. 

The geometrical model of a cube with 
side 6 units, dissected into three 
smaller cubes with sides 3, 4 and 5 
units respectively, is an interesting ap¬ 
plication of computer graphics. Clearly 
more than three portions have to be 
dissected and then some reassembled. 
What is the smallest number of parts 
needed? 

Cyprian’s Last Theorem 

k 

^(x-^+rf^{x+kt 

has no r-1 solutions in positive in¬ 
tegers other than x=3 with k=2 or 3. 
Note. The notation on the left-hand 
side is simply shorthand for xV(x+1)^ + 
(x-h2)^ . . . (x+k-1 f there are k terms. 

As an appetiser readers are first in¬ 
vited to find 64 consecutive positive in¬ 
tegers, the sum of whose cubes is a 
perfect cube. It is known that only one 
such set exists. What about the sum of 
the n‘^ powers of 64 consecutive in¬ 
tegers being an n^^ power? 


What about the sum of the powers 
of k consecutive integers being an 
n‘^power? 

What about the sum of the n‘^ powers 
of two integers being an n‘^ power? ... 
Fermat’s Last Theorem. 

Readers are invited to send their 
thoughts together with complete or par¬ 
tial attempts at the investigations of the 
above questions to Mike Mudge, C/- 
APC, 124 Castlereagh Street, Sydney 
2000, to arrive by 15 September 1987. 

It would be appreciated if such sub¬ 
missions contained a brief summary of 
results obtained in a form suitable for 
publication in APC. These submissions 
will be judged using subjective criteria 
and a prize will be awarded by APC to 
the ‘best’ contribution received by the 
closing date. 

Please note that submissions can 
only be returned if a stamped ad¬ 
dressed envelope is provided. 

Review: February 1987 

This problem involving Bernoulli’s Num¬ 
bers, Euler’s Numbers and the connec¬ 
tion with Regular Primes can be further 
studied by reference to 13 Lectures on 
Fermafs Last Theorem by Paulo Riben- 
boim (Springer Verlag 1979). It proved 
to be a very popular problem among 
regular contributors but did not appeal 
to new readers. Why is this so? 


The very worthy prizewinner was 
John B Cook of East Burwood, Vic¬ 
toria. John used a Tandy TRS-80 
Model 4P to compute N(X) and D(X), 
to find irregular primes as defined in 
the article, and to calculate and fac¬ 
torise E(X), the latter up to X=28. 

Test data, together with much other 
interesting material is to be found in A 
Handbook of Integer Sequences by 
NJA Sloane (Academic Press 1973). 

it must be recorded, however, that 
Geoff Lockwood computed Bernoulli 
Numbers up to the 200‘^ halting then 
because the computation was taking 
two hours per number. 

Geoff, however, unfortunately did not 
have time to consider the computation 
of the Euler Numbers but obtained 
some rather interesting results compar¬ 
ing true Bernoulli Numbers with the 
asymptotic formula in Ribenboim’s 
book referred to above. 


El 


Mike Mudge welcomes correspon¬ 
dence of any subject within the areas 
of number theory and other computa¬ 
tional mathematics. Particularly wel¬ 
come are suggestions, either general 
or particular, for future Numbers Count 
articles; all letters will be answered in 
due course. 
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LAZING AROUND 


Brainteasers courtesy of JJ Clessa 


Prize puzzle 

A simple optimisation problem this 
month. Starting at any square in the 
first column of the grid shown, proceed 
to the next column, and so on, until 
you reach the right-hand edge of the 
grid. Add up the values in each square 
that you have entered. The prize will 
be awarded to the entrant whose total 
score is the highest. All moves must 
be in an East. North East, or South 
East direction — that is only 12 
squares may be traversed. 

Answers on postcards please, or 
backs of envelopes only, to reach 
APC, Lazing Around August, 124 
Castlereagh Street, Sydney 2000, no 
later than 30 August 1987, 

May prize puzzle winner 
This month's puzzle in logic was ob¬ 
viously more difficult than usual; even 
though several different answers were 
possible, only 36 entries were 
received. Although logic puzzles are 
not usually well-supported, several 
readers have specifically asked for 
them, so we do try to include them 
from time to time. 

Unfortunately, no winning entry was 
received for this puzzle. Perhaps you’ll 
find the next one a bit easier. The solu¬ 
tion to the puzzle is: 

A B C D E F G 

Shorthand 46 36 30 56 47 32 42 

Typing 29 40 47 22 32 48 39 

Total 75 76 77 78 79 80 81 
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Quickie 

Can you find a single word anagram of 
CHESTY? 


No prizes for this one. 


IT 'S BEEN USED BY ONE UTTLE 
OLD LADY TO PLAY KILLER (fORlLlA 


Txi ^ 
>RILIA . ) 



dBASE 
PROGRAMMING 

LOTUS 123 TURBO PASCAL 
ENABLE ETC .. . 

MULTI USER SYSTEMS 

INEXPENSIVE PC 
COMPATIBLE HARD¬ 
WARE AVAILABLE. 

Proware P/L 

DAVID YOUNGER 

(02) 371 9800 

WE PROVIDE A TOTAL SOLUTION 
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THE BEST POSSIBLE NEWS FOR 

IBM PC USERS 


LOTUS 1-2-3 

$595 


SEAGATE 20MB 

$695 


COMPAQ PORTABLE 

III 80286 12 MHz 

20MB HD 

$8895 




NEC MULTISYNCH SCREEN 
&NEC EGA CARD 


NEC POWERMATE 

80286 AT 20Mb 

640K Multisynch EGA 

CALL FOR A PRICE 


DESKTOP 80386 

AT Software Compatible 
16MHz512K30MB 

DRIVE 1.2MB FD Mono 


HARD DISKS 

Seagate 20MB + controller.S695 

Seagate 30MB Voice Coil.SI 195 

Miniscribe 44MB Voice Coil.$1625 

Tandon 20MB + controller.S695 


MICROSOFT WINDOW 

Access. 

.S415 

APPLE 

Chart. 

.$490 

Chart.$195 

Learning/Dos 

.$82 

Excel.$717 

Project. 

.$674 

File.$335 

RBase. 

.$778 

Windows. 

Windows/ 

.$195 


Draw. 

.$344 


Word. 

.$525 

WORD 

Mouse. 

.$250 

Windows/ 
Mouse. 

.$404 

S525 

C Compiler.... 
Cobol/ 

.$795 


Compiler. 

$1095 



PRINTERS 

NEC P5. 

NECF7. 

Epson FXIOOO... 
Fujitsu DL2400.. 


.$1599 
. $1075 
.$1025 
.S1300 


CLONE CORNER 

BABY AT- 640K 
1.2MBFD8MHZ 
80286 AT 
20MB Disk Drive 

$3636 

TURBO XT-640K 

$2395 


HARDWARE 

COMMUNICATIONS 

IRMA.$1795 

Tangolynk(ICL).$1850 

MODEMS (netcom) 

123 in Modem...$787 

1234 in Modem.$976 

1200 in Modem.$576 

12345a Datalock.$1400 

123a Smartmodem.$936 

2400a Smartmodem.$828 

TOSHIBA LAP TOPS 

2100 F/F.CALL 

3100 20MB.CALL 


SOFTWARE 

Lotus ■ HAL.$250 

Lotus 1-2-3.$595 

dBase III.$855 

Symphony.$875 

WordPerfect.S499 

Copywrite.$95 

Crosstalk.S213 

Reflex.$244 

Microsoft Word.$525 

Multimate Advantage.$880 

Turbo Prolog.SI45 

Paradox.$895 

Fastback.$180 

Wordstar 2000 Plus.$300 

The Auditor VIII.S207 

Lotus Manuscript.$745 

Norton Commander.$130 


TAPE BACKUP 


SYSTEMS 


25MB External. 

.$1350 

60MB External. 

. $2495 

60MB Internal. 

.$1785 

125MB Internal. 

.$2175 


PLEASE CALL FOR ANY ITEMS NOT LISTED 

To order or for further information simply call ; 

SYDNEY (02) 439 7500 MELBOURNE (03) 696 2333 

Or the toll free order hotline (008) 226 981 
Or visit our MC-P centres at; 

SYDNEY: (02) 329 7500 2nd Floor, I56 Pacific Highway, St. Leonards 2065. 

■ ■ ■ ■ MELBOURNE: (03) 696 2333 29 Park Street, Melbourne, 3000. 

APPLICATIONS 

3% DISCOUNT FOR CASH 


ALL PRICES INCLUDE SALES TAX 







































































50.5 MBytes 

5 V 4 " Half-Height Disk Drive 

3650 


Responding to the demand for a higher 
capacity, cost-effective, 5y4-inch half-height 
disk drive with increased performance, 
MiniScribe has met the challenge with its 
new model 3650, Based on MiniScribe’s 
rugged 3000 family of 5y4-inch half-height 
Winchester disk drives, the 3650 is an 
innovative three disk, six head, 50.5 MByte 
configuration with an average access time 
of 61 milliseconds. 

The 3650 features a tri-colored LED 
which allows the operator to view various 
operational phases of the disk drive by 
displaying a green light during normal 
operation, a blinking red light for error 
codes and an amber light while the heads 
are parked at the landing zone. 

Another innovative feature of the 3650 is 
the self-regulated head parking feature 
which will automatically park the heads at 
the landing zone after 30 seconds of 
inactivity to insure the operator that the 
heads are parked in a nondata area. 


Like other MiniScribe products, the 3650 
incorporates the company’s high standards 
of quality and innovation. The 3650 utilizes 
MiniScribe’s field-proven rack and pinion 
linear actuator system which provides posi¬ 
tioning accuracy throughout temperature 
extremes as well as rugged resistance to 
shock and vibration. In addition, the drive 
incorporates the industry standard 
ST412/506 interface. 

With planned enhancements to higher 
storage capacities, the 3650 demonstrates 
MiniScribe’s technical leadership by deliver¬ 
ing one of the most favorable cost per 
megabyte solutions for your current and 
future storage requirements. 

In addition to the 3650, MiniScribe pro¬ 
duces a complete line of 3 y 2 -inch and 
5y4-inch Winchester disk drives which 
begins at 12.75 MBytes, extends to high 
capacity, high performance models, and 
includes a variety of standard, intelligent 
and custom interfaces. 


• Based on MiniScribe's 
3000 family of 5V4 inch 
half height disk drives. 

- Field'proven rack and 

pinion actuator 
provides positioning 
accuracy throughout 
temperature extremes 

• 50.5 MByte 
(unformatted) 

• 61 msec, average 
access time 


• Self-regulated head 
parking feature 

• Tri-colored LED 


• Product family growth 
to higher capacities 

• Industry standard ST412 
interface 


CALL 

ALLAW SALES ptyltd 

FOR YOUR NEAREST DEALER 

SYDNEY (02) 406 9111 MELBOURNE (03) 699 5333 


MiniC^riKi 

I III II^V^I I 


BRISBANE (07) 854 1461 NEW ZEALAND AUCKLAND (09) 371 334 


